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Abstract 

Wrixonia F.Muell is here reduced to the synonymy of Prostanthera Labill., and the new combination P. prostantheroides 
(F.Muell.) T.C.Wilson, M.J.Henwood & B.J.Conn is made. The other species previously placed in Wrixonia reverts to its 
earlier name, P. schultzii F.Muell. ex Tate. A modified key to genera of the tribe Westringieae is provided. 


Introduction 

Wrixonia F.Muell. is one of six genera within the Australian endemic tribe Westringeae Bartl. (subfamily 
Prostantheroideae , Lamiaceae) (Conn 2004). The genus has clear morphological affinity with Prostanthera , 
the largest genus of the tribe. Wrixonia flowers are similar to the white or variously mauve-purple flowers 
of Prostanthera section Prostanthera (Conn 1984); with calyx lobes unequal and abaxial lobe infolding 
over the developing mericarps; and corolla broad, white, with a longer abaxial median lobe relative 
to the adaxial median lobe-pair (Carrick 1976; Conn 2004). In contrast, the flowers of Prostanthera 
section Klanderia have equal or subequal bilobed calyces that remain open as the mericarps mature; 
and the corolla is narrow, variously red, yellow or green, never white or mauve-purple, with adaxial 
median lobe-pair longer than abaxial median lobe (Conn 1984). When Mueller (1876) described 
the genus Wrixonia he expressed some doubt about the taxonomic position of his new species, 
W. prostantheroides F.Muell., by proposing the manuscript name ‘ Prostanthera wrixoni if this taxon were to 
be included in Prostanthera (“ Planta , si intra Prostantheram inclusa , P. Wrixoni dicenda ” — (Mueller 1876, p. 
18). Flowever, Carrick (1976) maintained von Mueller’s generic concept and transferred Prostanthera schultzii 
F.Muell. ex Tate to the genus, as Wrixonia schultzii (F.Muell. ex Tate) Carrick. He asserted that Wrixonia could 
be unequivocally distinguished from Prostanthera by the flowers of the former having two fertile abaxial 
anthers that lack anther appendages and two sterile adaxial stamens (hence staminodes), whereas Prostanthera 
has four fertile anthers that frequently have appendages. 

Morphological phylogenetic analyses indicated that Wrixonia and Prostanthera (including Eichlerago) are sister 
taxa (Abu-Asab and Cantino 1993; Cantino 1992; Conn 1992). Cantino (1992) also demonstrated that Wrixonia 
is more closely related to Prostanthera section Prostanthera than to section Klanderia by one synapomorphy: 
the closed fruiting calyx. Results from a molecular phylogenetic study (Wilson 2010) using nuclear (ETS) 
and plastid (trnT-B) DNA found that Prostanthera is paraphyletic with respect to Wrixonia. Thus, in order to 
maintain a monophyletic Prostanthera , Wrixonia is here reduced to the synonymy of Prostanthera. 
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Key to genera of Westringieae 

The modified key to genera, provided here, reflects the generic concepts proposed by Conn (2004), but 
accomodates the inclusion of Wrixonia within Prostanthera. Although molecular and morphological 
phylogenetic analyses demonstrate that Hemigenia and Microcorys are both polyphyletic (Guerin 2008), 
insufficient data are available to evaluate the full implications on the taxonomy of these genera. Guerin (2008) 
recommended further analysis using additional molecular markers and taxa. 


1. Calyx 2-lobed; stamens with anthers 2-loculate; leaves and branchlets frequently aromatic when crushed 


. Prostanthera 

1: Calyx 5-lobed; stamens with anthers 1-loculate; leaves and branchlets non-aromatic. 2 

2. Stamens 4; all fertile . 3 

2: Stamens 2; staminodes 2 . 4 

3. Anther with connective terminating in a minute lobe, not readily visible. Hemiandra 

3: Anther with connective elongated and distinct; abaxial stamens terminating in a short, dilated, crested end; 
adaxial stamens attenuated and glabrous, or with an imperfect locule at the end . Hemigenia 

4. Connective of fertile stamens elongated, extending beyond insertion of staminal filament into a short, 

dilated and bearded end. Microcorys 


4: Connective of fertile stamens not or only minutely extended beyond the insertion of staminal filament 
. Westringia 


The description of Prostanthera, as provided by Conn (2004), is here modified to accommodate the presence 
of staminodes as found in the two species previously included in Wrixonia. 

Prostanthera Labill. Novae Hollandiae Plantarum Specimen 2: 18, t. 157 (1806). Type species: Prostanthera 
lasianthos Labill. 

Synonym: Wrixonia F.Muell. Fragmenta Phytographiae Australiae 10: 18 (1877). Type species: Wrixonia 
prostantheroides F.Muell. 

For full generic taxonomy refer to Conn (1984). 

Shrubs or subshrubs, rarely trees; branches and leaves usually ± strongly aromatic when crushed; branches 
mostly ± round in cross section (except distal branchlets usually quadrangular in cross-section). Leaves 
decussate, rarely ternate. Inflorescence terminal, thyrsoidal, with flowers either on leafy branches (hence 
appearing axillary) and uniflorescences (part inflorescences) usually few-flowered or inflorescence leafy to 
bracteate, botryoidal or paniculate; pherophylls soon caducous; prophylls 2. Calyx 2-lobed, with lobes unequal, 
enclosing developing fruit (section Prostanthera ) or remaining open. Corolla white, pale mauve, olivaceous, 
red, often pinkish, mid (metallic) blue-green, occasionally yellow; tube expanded in throat; 5-lobed (corolla 
usually appearing 2-lipped); abaxial median lobe initially extended forward to usually spreading; lateral lobes 
extended forward, spreading to variously recurved; adaxial median lobe-pair erect to extended forward. 
Stamens 4, all fertile or adaxial pair reduced to ± club-shaped staminodes; fertile anthers 2-loculate, with 
connective often elongated into a basal appendage. Fruit of 4 mericarps enclosed by calyx tube and lobes, 
abaxial calyx lobe infolded over developing mericarps (section Prostanthera ) or lobes remaining open (section 
Klanderia ). About 100 species, all endemic to Australia. 

Prostanthera prostantheroides (F.Muell.) T.C.Wilson, M.J.Henwood & B.J.Conn, comb. nov. 

Basionym; Wrixonia prostantheroides F.Muell. Fragmenta Phytographiae Australiae 10: 18 (1876). 

Lectotype (here chosen): /. Young s.n., 27 Oct. 1875, Tn vicinia montis Churchmani’, Western Australia 
(MEL502314); isolecto.: MEL502315. 

The type material of this species consists of almost leafless branches. The lectotype (MEL502314) consists of 
four branches with fragments of flowers and vegetative material in packet labeled ‘Wrixonia prostantheroides’ 
‘near Mt. Churchman’ [in unknown hand]. The isolectotype (MEL502315) consists of three branches with 
fragments in packet labeled ‘Wrixonia prostantheroides’ [same handwriting as for MEL502314]; left specimen 
with old calyces, right specimen with an old flower. 
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Pro stanthera schultzii F.Muell. ex Tate, Botany of the Horn Expedition 173 (1896). Synonym: Wrixonia schultzii 
(F.Muell. ex Tate) Carrick, Journal of the Adelaide Botanic Garden 1: 28-30 (1976). 

Lectotype (designated by Carrick 1976): R. Tate s.n., Jun 1894,‘summit of Mount Sonder’, Northern Territory 
(MEL43620). 
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Abstract 

Prostanthera tallowa B.J.Conn & T.C.Wilson (Lamiaceae) is a possibly vulnerable species that is here described from the 
Central Coast region of New South Wales, Australia. 


Introduction 

Several species of Prostanthera have been informally described in the Flora of New South Wales (Conn 1992) 
because they were incompletely known at the time of publication of the ‘Flora’ volume. Interpretation of 
morphological data from field studies of the taxon referred to as ‘P. species E’, in the above ‘Flora’, and the 
results of current phylogenetic studies, based on DNA markers (Wilson 2010), have justified the conclusion 
that this taxon is a distinct species worthy of formal recognition. 

Terminology follows Conn (1984), except inflorescence terminology as modified by Conn (1995). 


Taxonomic treatment 

Prostanthera tallowa B.J.Conn and T.C.Wilson, sp. nov. 

a Prostanthera lasianthos sensu stricto axe inflorescentiae non ramo foliis fere dimidiis latitudinibus differt. 

Holotype: New South Wales: Central Coast: Morton National Park: NE of Tallowa Dam on the Tallowa Dam 
road, R. Miller s.n ., Jan 1988 (NSW 861009); isotype: AD, E, MEL, MO. 

‘P. species E’ - B.J. Conn, Flora of New South Wales 3 (1992) 656 

‘Prostanthera sp E sensu B.J. Conn (1992)’ - B.J. Conn, in PlantNET (2004). 

Openly branched shrub, 1-2 m high; bark grey, slightly rough and flakey. Branchlets olive-green, distally with 
maroon tinge, subterete, laterally with a pair of shallow longitudinal ridges, glabrous except for a few hairs on 
nodes; hairs ± appressed, antrorse, 0.1-0.2 mm long, straight, white; glands distinct, hemispherical, subsessile, 
moderately to densely glandular [64-80 glands/mm 2 ]. Leaves often slightly glossy, mid-green adaxially, green 
abaxially, strongly aromatic (when crushed); petiole 2-5 mm long; lamina narrowly elliptic, (20-)30-40 mm 
long, 4-5 mm wide [length to width ratio (5-)7-9, length of maximum width from base to total lamina 
length ratio 0.4-0.5], glabrous or with occasional hairs, partly near base, then hairs 0.1-0.2 mm long, sparsely 
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to moderately glandular [30-40 glands/mm 2 ]; base long-attenuate; margin slightly to moderately recurved, 
distantly toothed (teeth 16-20, 0.2-0.4 mm long), apex obtuse with blunt point c. 0.2 mm long; venation 
indistinct, midrib raised on abaxial surface, slightly sunken adaxially. Inflorescence a frondose racemiform 
conflorescence; uniflorescence botryoidal, (6-) 10-20-flowered [per botryoid]; pherophylls not persistent, sessile, 
narrowly ovate, 3.5-4.5 mm long, 0.8-1.2 mm wide. Podium 2.5-3 mm long, glabrous, densely glandular. 
Prophylls green, persistent, inserted near base of calyx [a axis to anthopodium ratio 3-6.7], opposite, narrowly 
ovate to narrowly elliptic, 3.5-5 mm long, 0.5-0.7 mm wide [length to width ratio 6.4-8.4, length of maximum 
width from base to total lamina length ratio 0.3-0.4], fimbriate (hairs as for leaf lamina), moderately glandular; 
base attenuate; margin entire; apex obtuse; venation not visible. Calyx striate, with outer surface pale green on 
abaxial surface of tube, very slightly maroon-tinged adaxial surface of tube; glabrous, densely glandular; inner 
surface of tube glabrous; lobes pale green, with outer surface glabrous, except margin densely fimbriate (hairs 
c. 0.1 mm long), densely glandular, inner surface densely hairy distally (hairs white, 0.1-0.2 mm long); tube 
3-3.5 mm long; abaxial lobe very broadly to broadly ovate, 2.5-4 mm long, 2-4 mm wide at base [length 
to width ratio 0.8-1.3], apex rounded; adaxial lobe very broadly ovate, 3-4 mm long, 4-5.2 mm wide 
at base [length to width ratio 0.7-0.8], apex rounded [adaxial lobe length to abaxial lobe length ratio 
1-1.2]. Corolla 12-15 mm long, superficially appearing white but with pale mauve tinge on outer surface 
of tube and all lobes; inner adaxial and lateral surface of tube with maroon dots; base of lateral lobes with 
maroon dots; adaxial medial-lobe pair and lateral lobes with mauve tinge; abaxial lobe with inner surface 
very faintly tinged with mauve distally, medially white with pale orange-brown dots towards base; outer 
surface glabrous basally, distally sparsely to moderately hairy [20-25 hairs/mm 2 ], hairs 0.4-0.7 mm long, 
± spreading, slightly appressed, moderately glandular [30-35 glands/mm 2 ]; inner surface sparsely hairy, 
mostly on basal half of lobes, but extending into throat, hairs 0.4-1 mm long, spreading, multicellular; tube 
7-8 mm long; abaxial median lobes broadly spathulate, 7.5-9 mm long, 7-8 mm wide [length to width ratio 
c. 1.1], apex slightly irregular and rounded, bilobed (sinus 2.5-3 mm long, 2.5-3 mm wide distally); lateral 
lobes narrowly elliptic, 4-5 mm long, 2.5-3.5 mm wide [length to width ratio 1.4-1.6], apex rounded, slightly 
irregular; adaxial median lobe-pair very broadly ovate, 3-4.5 mm long, 5-6 mm wide [length to width ratio 
0.6-0.8], apex rounded, irregular, bilobed (sinus c. 3 mm long, median margin of lobes slightly touching 
or overlapping). Stamens inserted c. 2.5 mm above base of corolla; filaments white, c. 4.5 mm long; anthers 
pale mauve, 1-1.2 mm long, base of lobes (theca) glabrous or with a few narrowly triangular trichomes (up 
to 0.1 mm long), connective appendage white, 0.8-1.4 mm long, with a few narrowly triangular trichomes 

O. 1-0.3 mm long. Disc 0.4-0.5 mm long. Pistil 8.5-10.4 mm long; ovary cylindrical obovoid, 0.3-0.4 mm long, 
diam. at base 0.6-0.8 mm, lobes 0.3-0.4 mm long; style 7.5-8.5 mm long; stigma lobes 0.6-1 mm long (slightly 
unequal in length). Fruiting calyx not enlarged or only slightly so, abaxial lobe enclosing developing mericarps. 
Mericarps 1.8-2 mm long, distally extended 0.8-1 mm beyond base of style, distal diam. c. 2 mm; seeds ellipsoid- 
cylindrical, 1-1.2 mm long, c. 0.4-0.5 mm diam. (Figure la-f). 

Distribution; only known from Tallowa Dam region, Morton National Park, New South Wales, Australia. 
Phenology: main flowering period occurs from November to March. 

Habitat: open Eucalyptus forest (E. punctata, Corymbia eximia, Syncarpia glomulifera, Allocasuarina littoralis) 
with open shrub layer composed of Acacia sp., Bursaria spinosa, Cissus antarctica, Crowea saligna, Elaeocarpus 
reticulata, Leucopogon sp., Lomandra longifolia, Persoonia linearis , and Zieria sp.. Found growing in sandy-loam 
rocky soils derived from sandstone, on cliff faces or amongst exposed sandstone boulders in talus slope (Figures 
la &b). 

Conservation status: the conservation status of P. tallowa is unknown; however the known distribution of this 
species is very small, with only a few plants observed (c. 50 plants known - Conn 5313, Wilson 234). Although 
this species occurs in the Morton National Park, it appears to have a very restricted distribution and so should, 
at least, be considered as vulnerable. 

Etymology: the specific epithet refers to its occurrence near Tallowa Dam; an indeclinable noun in apposition. 

Affinities: recent unpublished molecular phylogenetic studies by Wilson (2010) recovered P. tallowa as sister to 

P. lasianthos sensu stricto rather than having close affinities to P. linearis R.Br., as suggested by Conn (1992,2004). 

Notes: Prostanthera tallowa differs from Prostanthera lasianthos sensu stricto by the axis of inflorescences being 
unbranched (it is usually much-branched and panicle-like in P. lasianthos) and leaves are almost half the width 
of those in P. lasianthos; (5-) 7-9 times as long as wide, cf 3-4.5 times in P. lasianthos. Morphologically, P. tallowa 
and P. linearis have similar shaped, linear leaves (Figs lb & d). Although the typical variant of P. lasianthos has 
larger and narrowly ovate leaves, the ‘rheophytic variant’ and ‘Girraween/Polblue variant’ of P. lasianthos sensu 
lato (Conn 1992, 2004) have narrower and smaller leaves. However, the leaves of these two variants are at least 
twice as broad as those of P. tallowa (ranging from 7-12 mm wide in the above two variants cf. 4-5 mm for 
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Fig. 1 . Prostanthera tallowa. a, habit of mature plant, b, juvenile plant, c, bark of mature plant, 
d, apical view of shoot tip and leaves of mature plant, e, open corolla, showing stamens and 
staminal connectives in early anthesis. f, young infructescence, with abaxial lobe of calyx 
infolded and enclosing developing mericarps. Scale bar: c & d = 10 mm; e & f = 5 mm. 
Photographs: T.C. Wilson. 
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Table 1 . Comparison of selected vegetative morphological characters and habitat preferences 
useful for distinguishing Prostanthera lasianthos, P. linearis and P. tallowa. 



Species 

Morphological 

Characters 

P. lasianthos 

P. linearis 

P. tallowa 

Petiole length 

4-8 mm 

< 2 mm 

2-5 mm 

Lamina length 

60-95 mm 

15-45 mm 

30-40 mm 

Lamina width 

20-30 mm 

< 4 mm 

4-5 mm 

Lamina margin teeth 

distinct 

absent, margin 
entire 

distinct, short 

Habit 

small to medium¬ 
sized tree, 
sometimes a large 
shrub, 1-6 m high 

erect shrub, 1-3 m 
high 

open shrub, 1-2 m high 

Habitat 

wet sclerophyll forest 
of moist gullies 
and watercourses, 
frequently bordering 
cool-temperate 
rainforest (Conn 

2004) 

sclerophyll forest, 
often in riverine 
habitats, in sandy 
soils over sandstone 
or gravelly clays 
(Conn 2004) 

sclerophyll forest, in 
sandy-loam rocky 
soils derived from 
sandstone, on cliff faces 
or amongst exposed 
sandstone boulders 


P. tallowa). Prostanthera tallowa also resembles P. lasianthos because, unlike P. linearis, both have petiolate leaves 
with margin of lamina finely-toothed (Fig. Id) and the leaves are aromatic when crushed. Other morphological 
features and habitat preferences useful for distinguishing these three species are summarised in Table 1. One 
morphological feature which is very similar between all three species is the shape and colour of the corolla 
(compare Fig. le with figures and photographs in Conn 2004). 

During early anthesis, anthers are held above throat of corolla (Fig. le) and it is assumed that pollen is transferred 
to the dorsal surface of floral visitors. Although pollinators have not yet been identified for P. tallowa, we have 
observed visits from honey bees ( Apis mellifera) as well as unknown species of Diptera, Lepidoptera, and native 
bees. 

Other specimens examined: New South Wales: Central Coast: Morton National Park: near gate to Tallowa Dam, B.J. 
Conn 5313 & H.M. Conn, 11 Apr 2010 (NSW, MEL); along escarpment on Tallowa Dam Road, T.C. Wilson 234 & E.D. 
Cooper, Mar 2010 (NSW); near junction of Kangaroo and Shoalhaven rivers, Kangaroo Valley, A. Fairley 2, Feb 1985 
(MEL); Kangaroo Valley area, R. Miller s.n., Sep 1985 (MEL1543231). 
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SHORT COMMUNICATION 
A new combination in Australian Costaceae 

Mark Harrington and Frank Zich 


Australian Tropical Herbarium, Sir Robert Norman Building (E2), James Cook University Cairns Campus, Cairns QLD 

4870 Australia 


Costus potierae F.Muell. has long been recognised as an endemic Australian understorey herb from lowland 
tropical rainforest in far northern Queensland. The type was described from material found in the Tully 
region, and the species also occurs rarely in the Daintree region, and on Dauan and Moa Islands in the Torres 
Strait. The current status of this species under the Queensland Nature Conservation Act 1992 is endangered. 
In Maas (1979) C. potierae was placed as a synonym under Costus speciosus Sm. In the Flora of Australia 
treatment of Costaceae, Smith (1987) maintained C. potierae as a species distinct from the widespread Asian 
species C. speciosus based on the yellow rather than white flowers and distinctly smaller labellum. Within 
Australian herbaria C. potierae is recognised as a distinct taxon, with C. speciosus regarded as misapplied to this 
species ( Australian Plant Census , 2010). 

Recent molecular work on Costaceae has been equivocal in assessing the phylogenetic placement of 
C. potierae. A recent generic treatment of Costaceae (Specht and Stevenson 2006) based on phylogenetic 
analysis of molecular (ITS, trnL-T, trnK including the matK coding region) and morphological data 
(Specht 2006) reclassified Costaceae to include three new genera, with C. speciosus and two other 
species included under Cheilocostus with a recorded distribution in South East Asia through Malesia to 
New Guinea. The sampling protocol of this study did not include material of C. speciosus from Australia or 
material of C. potierae. 

We included trnL-T and partial matK sequences (GenBank accession numbers HQ234747 and HQ234748) 
for C. potierae (A. Ford 3805, CNS) and reanalysed TreeBASE Matrix accession M25114, the data of Specht 
(2006), using the same parameters as in the original analyses. Results of the parsimony jackknife analyses (jk) 
included C. potierae within the Cheilocostus clade of Specht (2006) with moderate support (jk =78) with three 
exemplars of C. speciosus (jk = 62) and Costus lacerus Gagnepain. Relationships between the three species 
within this clade were unresolved. 

While the exact relationships of C. potierae within the Cheilocostus speciosus species complex require further 
investigation we follow recent taxonomic treatments and assessments (Smith 1987, Bostock and Holland 2007, 
Australian Plant Census , 2010) that maintain Costus potierae as a separate species, and consequently transfer it 
to Cheilocostus , which requires the following new combination: 

Cheilocostus potierae (F.Muell.) Harrington & Zich, comb. nov. 

Costus potierae F.Muell., Fragmenta Phytographiae Australiae 4(27): 164 (1864). 

Type: Rockingham Bay, Qld, 17 Apr. 1864, J. Dallachy s.n. (MEL92956A); lecto: MEL, fide R. M. Smith, Fl. 
Australia 45: 453 (1987). 
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Abstract 

Names are provided for one species of Sporadanthus from the south of Western Australia (S. rivularis), five species of 
Lepyrodia from the same region (L. curvescens, L. extensa , L. fortunata , L. porterae and L. riparia ) and four from 
eastern Australia (L. imitans, L. cryptica , L. oligocolea and L. verruculosa). These new eastern species have previously 
all been included within L. scariosa sens. lat. Seed surface patterns assist in characterising the species. A lectotype, 
L. scariosa R.Br., is designated for Lepyrodia and a lectotype also designated for L. scariosa. There is evidence suggesting 
some hybridisation in various combinations of L. scariosa, the species allied to L. scariosa, and L. anarthria. 


Introduction 

Lepyrodia R.Br. and Sporadanthus F. Muell., together with Calorophus Labill., constitute the Sporadanthoideae 
(Briggs & Linder 2009), the least species-rich of the three subfamilies of Restionaceae. Both Lepyrodia and 
Sporadanthus include species in eastern and western Australia; Sporadanthus is also in New Zealand, while 
Calorophus occurs in Tasmania and the Otway Ranges, Victoria. 

Sporadanthus is typified by the New Zealand S. traversii (F.Muell.) F.Muell. ex Kirk, the other New Zealand 
species being S. ferrugineus de Lange, Fleenan & B.D.Clarkson. These differ from all Australian species in that 
only a single carpel (with single loculus and style) develops in female flowers, although the fruit is dehiscent 
(Edgar 1970). The five Australian species transferred to Sporadanthus by Briggs & Johnson (1998) had previously 
formed ‘ Lepyrodia Group B’ of Johnson & Evans (1963), the 2n = 18 chromosomal group of Lepyrodia 
(Briggs 1963) and, on the basis of anatomy, Lepyrodia Group 1 of Cutler (1969). Sporadanthus differs from 
Lepyrodia in culm anatomy in that the chlorenchyma cells are arranged in horizontal plates and pale bands of 
stomates are visible externally on the culms. The pith cavity (when present) is angular, at least in slender culms 
and upper branches (it can be almost cylindrical towards the base of stout culms of S. caudatus). In species where 
three carpels develop, the styles are free and slightly separated at the base, unlike the shortly connate styles of 
Lepyrodia. All species of Lepyrodia and all Australian species of Sporadanthus have the three carpels developed in 
female or hermaphrodite flowers; thus there are three style-branches and the ovary has three loculi, each with a 
single ovule, 

While still not formally named, the new Western Australian species and Lepyrodia imitans were illustrated and 
their features described by Meney et al. (1999). The other new eastern species were briefly mentioned there 
under L. scariosa. 

f Deceased 1997 
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Lectotypification of Lepyrodia 

Of the four species described by Robert Brown (1810), two (L. gracilis and L. strictus ) have been subsequently 
transferred to Sporadanthus F.Muell. (Briggs & Johnson 1998b). The way in which the description of male and 
female flowers is set out in the protologue suggests that the choice of the dioecious species L. scariosa R.Br. agrees 
more fully with Brown’s concept of the genus than does L. hermaphrodita R.Br. 

Lepyrodia R.Br. Lectotype, here designated: Lepyrodia scariosa R.Br. (Brown 1810: 248). 


Lectotypif ication of Lepyrodia scariosa 

Only one of the species encompassed by Lepyrodia scariosa sens. lat. occurs in the area visited by Brown (Vallance 
et al. 2001) and encompassed within his citation C J v.v.’ [Port Jackson, i.e. the Sydney district]. 

A sheet at BM bears two original paper labels ‘P [Port] Jackson’ in Brown’s hand, one of these is also annotated 
by Brown ‘Restioides scariosa s s desc 1 ’. There is also a printed label ‘R. Br. [Brown], Iter Australiense 1802-5’ with 
the Bennett No. 5845. However, the leftmost piece (with two slender culms, a minor piece of the material on the 
sheet) is of a different taxon; it bears small appressed culm sheaths, unlike the large lax sheaths of the remainder 
of the material. The sheet was annotated in 1963 by one of us (LASJ) as ‘ Lepyrodia scariosa R.Br. HOLOTYPE $ ’. 
Duplicate material, also labelled ‘Bennett No. 5845’ has been seen at K and E; those specimens show no admixtures. 
Since there is an admixture on the BM sheet, it is desirable to specify the majority of that material as a lectotype. 

Lepyrodia scariosa R.Br. (Brown 1810: 248). Type citation: ‘(J.) v.v.’. Lectotype, here designated: P [Port] Jackson 
R. Brown 9 (BM!, excluding the leftmost piece [which has two slender culms connected by a short rhizome and 
bearing appressed sheaths]; isolecto E!, K!). 


Description of a new Western Australian species of Sporadanthus 

Sporadanthus rivularis B.G.Briggs & L.A.S.Johnson, sp. nov. 

Inter species Sporadanthi combinatione characterum sequentium distinguitur: culmi longi (0.5-2m), ramosi, 
tenues, (0.5-1.5 mm diametris); flores parvi, in fasciculis parvis globosis aggregati; tepala 1.5-3 mm longa. 

Type: Western Australia: 11 km E of Nannup on Brockman Hwy, B.G. Briggs 8391a & L.A.S. Johnson, 27 Oct 1988 
A (holo NSW 295168; iso CANB, MEL, PERTH, NBG). 

Large tussocks to 30 cm diam. with densely interlaced ascending or horizontal rhizomes. Dioecious. Rhizomes, to 
15 cm (or more) long, 3-7 mm diam. Culms slender, usually widely spaced on the rhizome, basally erect but the 
upper part trailing over other vegetation or drooping, terete or slightly compressed, 0.5-2.0 m long, 0.5-1.5 mm 
diam., usually branched several times, rugose or papillose; at the base terete with a small 3-angled pith cavity, the 
upper branches elliptical in cross-section and lacking a pith cavity. Cauline sheaths 8-20 mm long, light green 
to dark brown; lamina terete, erect, c. 1.0 cm long; apical margin membranous, c. 2-3 mm wide, weathering 
with age. Inflorescence of one or few + globular shortly petiolate clusters c. 4 mm diam., of up to 20 flowers; 
spathes (primary subtending inflorescence bracts) similar to culm sheaths but smaller, 1.5-6.0 mm long; floral 
bracts 1 or 2, cuneate, cuspidate, brown-hyaline, 1-3 mm long. Male flowers: tepals lanceolate to ovate, acute to 
cuspidate, brown, with broad membranous margins; outer tepals slightly keeled, 1.5-2.8 mm long; inner tepals 
usually slightly longer, often recurved; filaments c. 1.5 mm long; anthers c. 1.2 mm long. Female flowers: tepals 
2-3 mm long, outer tepals longer than inner; styles separate at the base. Seed subglobular, with a thin, white 
colliculate testa, c. 0.9 mm long; with circular raised areas and a fine network of narrow elevated ridges. Chromosome 
number 2 n = 18 (Briggs 2012). Resprouting after fire (Meney & Pate 1999). (Fig. 1,2a, 2b). 

The epithet refers to occurrence near rivers or creeks: (Latin) rivularis = of a brook or stream. 

Distribution: Western Australia, in the Jarrah Forest biome 1 , near Yarloop (south of Waroona) and in the Margaret 
River district to Weld River (north of Walpole). Growing on banks of creeks, in the flood zone, and in valley 
swamps, in dense shrubland with Agonis, mostly in areas of Eucalyptus marginata - Corymbia calophylla forest, in 
a high rainfall region. 

Conservation status: not threatened. 

While still not formally named, L. rivularis was included among the species of the Western Australian South West by 
Wheeler et al. (2002). 

1 Distributions within Western Australia follow the Interim Biogeographic Regionalisation for Australia, version 6.1 (IBRA 
bioregions) see http://www.environment.gov.au/parks/nrs/science/bioregion-framework/ibra/. 
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Most similar to S. tasmanicus (Hook.f.) B.G.Briggs & L.A.S Johnson, of Tasmania and Victoria (Otway Ranges), 
but the culms are longer and usually more slender, the cauline sheaths have a wide hyaline margin at the apex 
(but soon weathering away) and the flowers are smaller and more densely aggregated in clusters. S. tasmanicus 
has culms 0.2-1 m long, cauline sheath margins brown, tepals 2-4 mm long. S. rivularis is distinguished from 
other Sporadanthus species in Western Australia by its long slender trailing stems which form dense masses and 
its inflorescences of small compact flower clusters. 

Selected specimens examined: Western Australia: McKnoe Brook, 3 km N of Willowdale Road on Scarp Road, Yarloop 
district, B.G. Briggs 8286 & L.A.S. Johnson, 24 Oct 1988 9 (NSW, PERTH, K), 8287 9 (NSW, BOL, CANB, K, MO, PERTH); 
Carbunup River, 1.5 miles [2.5 km] SW of findong, Busselton district, B.G. Briggs 877, 20 Sep 1966 8 (NSW, PERTH); 
1.3 km east of Bussell Highway on road to Lennox, c. 5 km southwest of findong, B.G. Briggs 8326 & L.A.S. Johnson, 
26 Oct 1988 9 (NSW, CANB, K, MO, PERTH); Metricup, 16 miles [26 km] SW of Busselton, B.G. Briggs 863a, 20 Sep 
1966 9 (NSW, K, MEL, PERTH); 2 miles [3 km] SW of Mowen on Rosa Brook Road, Margaret River district, B.G. Briggs 
738a, 20 Sep 1966 8 (NSW, K, PERTH); 11 km E of Nannup on Brockman Hwy, B.G. Briggs 8391b & L.A.S. Johnson, 27 Oct 
1988 9 (NSW, CANB, MEL, PERTH, NBG); Fish Creek on Manjimup - Walpole road, A.C. Beauglehole 12688, 10 Sep 1965 
A (NSW, PERTH, CANB); Fish Creek, Shannon to Walpole Road. 3 miles [c. 5 km] SE of Shannon River, B.G. Briggs 665, 
666, 667, 18 Sep 1966 9 (NSW, PERTH); South Western Highway S of Weld River (between Weld River and Beadmore 
Road), B.G. Briggs 9826, 19 Nov 2007 9 (NSW). 


Description of new Western Australian species of Lepyrodia 

Lepyrodia fortunata B.G.Briggs & L.A.S.Johnson, sp. nov. 

Inter species Lepyrodiae combinatione characterum sequentium distinguitur: plantae hermaphroditae, 
caespitosae; culmi pauci, 0.2-1.0 m longi, internodiis 5-10; vaginae culmorum appressae, persistentes; rami 
inflorescentiarum disjuncti; spathae late lanceolatae, ramo inflorescentiarum breviores; tepala 3.5-3.8 mm 
longa. 

Type: Western Australia: about 100 m N of NE corner of Thistle Cove Beach, Cape Le Grand National Park, 
Peter G. Wilson 1629 & G.M. Towler, 7 Aug 2003 (holo NSW 612795; iso CANB, K, MO, PERTH). 

Hermaphrodite, caespitose. Rhizome very short, erect. Culms few, terete, erect, 0.2-1.0 m long, 0.5-1.8 mm 
diam., smooth or slightly rugose; upper internodes long, up to 15 cm, unbranched or with 1 or 2 inflorescence 
branches 2-6 cm long. Basal sheaths tan or blackish, not glossy, 0.3-1.0 cm long; truncate or with short 
hyaline auricles that soon weather away and a short, 1-4.5 mm long, erect, linear lamina. Cauline sheaths 
4-9, persistent, closely appressed to the culm except when subtending a branch; brown, smooth or subrugose; 
0.6-3.0 cm long. Inflorescence of clusters of flowers crowded on the culm or on short side branches up to 4 cm 
long, the lower clusters separated from the upper by up to 14 cm; spathes shorter than branches, 0.6-1.2 cm 
long; bracteoles 2, broad lanceolate, 2.5-3.5 mm long, acute or with a short aristate tip to 2 mm long. Flowers: 
tepals rigid, brown, abruptly tapered to an acute apex or a very short mucro; with a very narrow indistinct 
membranous margin; outer tepals slightly longer than inner, 3.5-3.8 mm long, lanceolate, keel thickened but 
not folded; inner tepals concave to flat, broad lanceolate; anthers c. 1 mm long; styles very shortly connate at 
the base. Seeds white, ellipsoidal, c. 1.1 mm long, colliculate with irregular elliptical raised areas. Regenerates 
by seed. (Figs 2c, 3a). 

Etymology: the epithet is from the Latin fortuna = chance or luck, referring to the species’ occurrence near 
the shores of Lucky Bay. The bay was named by Matthew Flinders to record the shelter it gave during a storm 
on 9 January 1802 to HMS Investigator, on which Robert Brown was naturalist to the expedition. Earlier, on 
12 December 1792, the bay had also sheltered the D’Entrecasteaux expedition, which included botanist Jacques 
Labillardiere. 

Distribution: Western Australia: Esperance Plains. Known only from the vicinity of Cape Le Grand National 
Park; occurring on peaty sand in swales behind foredunes, with Agonis and sedges. 

Conservation status: declared rare flora: DEC Conservation Codes for Western Australian Flora: Priority Two. 

L. fortunata is distinctive among the Western Australian species in its few, tall culms and differs from 
L. riparia (which is similarly hermaphrodite) in its larger flowers (L. fortunata tepals 3.5-3.8 mm long, L. riparia 
2.5-3.3 mm). 

Selected specimens examined: Western Australia: edge of swamp N of Mount Le Grand, Hj. Eichler 21224, 11 Sep 1971 
(AD); Cape Le Grand National Park, A.S. Weston 7025, 5 Nov 1971, 7084, 7 Nov 1971, 8301, 19 Jul 1973 (PERTH, NSW); 
about 100 m N of NE corner of Thistle Cove Beach, Cape Le Grand National Park, B.J. Conn 3438 & J.A. Scott, 19 Oct 1989 
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Fig. 1 . Sporadanthus rivularis. a, fruiting inflorescence (Briggs 667); b, male inflorescence (holotype); c, culm surface with 
irregular horizontal bands of stomates (holotype); d, rhizome with culm bases (Briggs 666). Scale bar: a, b = 1 cm; c = 0.4 cm; 
d = 6 cm. 
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(NSW, PERTH, MEL, RSA, AD, BRI); Lucky Bay, E of Esperance, 1.6 km from beach on road to Cape Le Grand, B.G. Briggs 
388, 10 Sep 1966 (NSW, PERTH, AD); 26.5 km SE of Esperance, M.N. Lyons&S.D. Lyons 4804, 24 Oct 1998 (PERTH,NSW). 

Lepyrodia riparia B.G.Briggs & L.A.S.Johnson, sp. nov. 

Inter species Lepyrodiae combinatione characterum sequentium distinguitur: plantae hermaphroditae, 
caespitosae, culmi pauci vel numerosi, 15-50 cm longi, 0.5-2mm diametro, internodiis 3-5; vaginae culmorum 
appressae, persistentes; spathae breves lataeque, plerumque ramos inflorescentiarum aequantes; flores parvi, 
in fasciculis parvis globosis aggregati; tepala 2.5-3.3 mm longa. 

Type: Western Australia: 14.7 km SE of Armadale on Albany Highway, B.G. Briggs 7808 & L.A.S. Johnson 5 Oct 
1984 (holo NSW 255942; iso IC, CANB, MEL, MO, PERTH). 

Hermaphrodite, caespitose. Culms erect, few or numerous, terete, 15-50 cm long, 0.5-2.0 mm diam., smooth, 
simple; internodes 1-3, 5.5-10 cm long; lateral branchlets few, to c. 10 cm long. Sheaths persistent, 2-17 mm 
long, tough, light brown; lamina terete, revolute, erect to reflexed, 4-25 mm long. Inflorescence of 1-3 small 
clusters of up to 15 flowers, terminal and lower clusters separated by 1-5 cm; spathes approximately equal to 
branches, erect, c. 5 mm long, aristate; bracteoles 2, ovate, 1.0-2.1 mm long, shortly aristate Flowers: inner and 
outer tepals equal, 2.5-3.3 mm long, lanceolate, rigid, brown; anthers 0.7-1.0 mm long, styles shortly connate 
at the base. Seeds ellipsoidal, white, c. 0.7 mm long, colliculate with round raised areas. Regenerates by seed. 
(Figs 2d, 3b, 3c). 

The epithet refers to the stream bank habitat: riparius (Latin) = of stream banks. 

Distribution: Western Australia, Swan Coastal Plain near Armadale and Pickering Brook (south-east of Perth) 
and also Collie. Occurs on peaty soil of stream banks and moist seepage areas in regions of eucalypt forest; 
sometimes colonizing disturbed roadsides. 

Conservation status: reasonably widespread and locally common but some localities subject to residential 
development or roadside disturbance. 

L. riparia is distinguished by the combination of bisexual flowers, caespitose habit and small flowers in globular 
clusters. 

Selected specimens examined: Western Australia: 4 km S of Pickering Brook on road to Karragullen, B.G.Briggs 
6793, 12 Oct 1976 (NSW, CANB, MEL, PERTH); Gungin Gully, S. Carlquist 5632, 15 Sep 1974 (RSA, GH, K, 
NSW); 12 km NE of Pickering Brook on road to Mundaring Weir, K.L. Wilson 2739, 8 Oct 1979 (NSW); near 
Armadale, S.T. Blake 20722, 29 Aug 1959 (BRI, NSW); 4.5 km SSE of Armadale on Albany Highway, B.G.Briggs 6780 
(NSW, CANB, K, MEL, PERTH); 14.7 km SE of Armadale on Albany Highway, B.G.Briggs 7809 & L.A.S. Johnson, 
5 Oct 1984 (NSW, CANB, K, MEL, MO, PERTH), 7810 (NSW, AD, BRI, CANB, K, MEL, MO, NY, PERTH); c. 10 km NW 
of Gleneagle, near the road to Armadale, Hj. Eichler 15779, 29 Aug 1959 (AD); Collie River near Collie, P.G. Wilson 3727, 
15 Oct 1965 (PERTH, NSW). 

Lepyrodiaporterae B.G.Briggs & L.A.S.Johnson, sp. nov. 

Inter species Lepyrodiae combinatione characterum sequentium distinguitur: plantae monoeciae, caespitosae; 
culmi pauci vel numerosi, 30-50 cm longi, 1.0-2.5 mm diametro, internodiis 2-4; vaginae culmorum appressae 
plus minusve laxae, persistentes; flores parvi, tepalis externa 2.5-3.5 mm longis. 

Type: Western Australia: Brockman Highway, c. 11 km E of Alexandra Bridge, 8.6 km W of junction with Sues 
Road, B.G. Briggs 8647, L.A.S. Johnson, K. Meney, J. Pate & P. Linder, 10 Sep 1990 (holo NSW 232610; iso CANB, 
PERTH). 

Monoecious (or rarely hermaphrodite), caespitose, forming small or large dense tussocks to 20 cm across. Culms 
erect, terete, 30-50 cm long, 1.0-2.5 mm diam., smooth; internodes 2-4, 6.5-19.5 cm long; lateral branchlets 
few. Basal sheaths dull, pale brown or green. Cauline sheaths mostly persistent, 1.4-4 cm long, light-brown, 
appressed or slightly lax, lamina erect to reflexed, 3-9.5 mm long. Inflorescence compact or with a lower branch 
separated by 3-7cm from upper branches, flowers clustered along inflorescence branches 3-15 mm long; spathes 
narrow oblong, 2-3 cm long, equal to or longer than branches, the apex emarginate with broad membranous 
margins weathering with age and a slender mucro; bracteoles 2, narrow lanceolate, 1.3-2.5 mm long, mucronate. 
Male flowers: inner and outer tepals equal, 2.5-3.5 mm long, lanceolate, rigid, brown; anthers c. 1.2 mm long. 
Female flowers: tepals similar length to males; staminodia filiform, 1-1.5 mm long; styles very shortly connate 
at the base. Seeds white, ellipsoidal, c. 1.1 mm long, colliculate with low-relief raised areas. Regenerates by seed. 
(Figs 2e, 3d, 3g). 
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Fig. 2. Seed surfaces: a, b, Sporadanthus rivularis (Briggs 665); c, Lepyrodia fortunata (Conn 3438); 
d, L. riparia (Briggs 6780); e, L. porterae (Briggs 8364); f, L. extensa (Briggs 7616); g, h, L. curvescens 
(Briggs 8281). Scale bars: a = 300 |am; b = 80 pm; c-e = 200 pm; f, g = 500 |am; h = 100 pm 
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Fig. 3. a-f, Female or hermaphrodite inflorescences of new Western Australian species of Lepyrodia (a, c-h from holotypes). 
a, L. fortunata; b, L. riparia (Briggs 7809 ); c, L. riparia; d, L. porterae; e, L. extensa; f, L. curvescens; g & h, plant base; 
g, L. porterae ; h, L. extensa. Scale bar: a-f = 4 cm; g-h = 5 cm. 
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Etymology: the epithet commemorates Carolyn Louise Porter (Mrs Connelly) whose expert assistance contributed 
greatly to our studies of Restionaceae and who first recognised the distinctiveness of this species. 

Distribution: Western Australia, Warren biome, from Witchcliffe and near Augusta to near Mount Barker. Often 
locally abundant in woodland and low open heath, on peaty sand over clay or on laterite gravel, in seasonally or 
permanently moist sites on creek banks and sedge-heath swamps, in regions of eucalypt forest and high rainfall. 

Conservation status: not at risk. 

L. porterae was included among the species of the Western Australian South West by Wheeler et al. (2002). It has a 
distinctive combination of features: monoecy, caespitose habit, and long (>1.4 cm) persistent culm sheaths. 

Selected specimens examined: Western Australia: Witchcliffe, /. Scott 377, 23 Jan 2001 (PERTH); 20 km S of Bridgetown 
toward Manjimup, G.J. Keighery 4472, 19 Feb 1982 (PERTH, CANB); Davidson Road, 51.3 km NW of crossing with 
Barlee Brook, A.R. Annels 5727 & R.W. Hearn, 14 Mar 1996 (PERTH, MEL, NSW); McLeod Creek, Margaret River, 
T. Brown BNC 918, 12 Oct 2005 (PERTH, NSW); Alexandra Bridge, G.S. McCutcheon 2369, 7 Oct 1991 (PERTH); 
c. 3 km (direct) E of Alexandra Bridge on Warner Glen Road, 0.5 km from Brockman Highway, B.G. Briggs 8364 & L.A.S. 
Johnson, 27 Oct 1988 (NSW, PERTH); Governor Broome Road, K.A. Meney 20/273, Oct 1995 (NSW); 2.6 km along 
Govenor Broome Road from Scott River Road, c. 17 km ENE of Augusta, B.G. Briggs 8687 & L.A.S. Johnson, 12 Sep 1990 
(NSW, BOL, CANB, K, MEL, MO, PERTH); Scott National Park, E of Augusta, G.J. Keighery 12201, 1 Jan 1991 (PERTH); 
0.2 km N of Sues Rd & Brockman Hwy junction, B.G. Briggs 9052 & K. Meney 13 Oct 1992 (NSW); Chester Block, Nannup 
to Augusta, G.J. Keighery 12202, 2 Jan 1991 (PERTH, CANB); near Lake Carabundup, between Frankland and Mount Barker, 
R. Pullen 10000, 12 December 1974 (CANB). 

Lepyrodia extensa B.G.Briggs & L.A.S.Johnson, sp. nov. 

Inter species Lepyrodiae combinatione characterum sequentium distinguitur: plantae dioeciae, rhizomatosae; 
culmi 13- 35 cm longi, 0.8-1.5 mm diametro, internodiis 2 vel 3; vaginae culmorum appressae, plerumque 
caducae; spathae ramos inflorescentiarum excedentes; flores longi, tepalis 3.5-5.4 mm longis. 

Type: Western Australia: 4 miles [c. 6 km] SW of Mt Frankland, Thompson Road c. 10 miles [ 16 km] N of Walpole, 
B.G. Briggs 647b, 18 Sep 1966 9 (holo NSW 84836; iso PERTH). 

Plants forming small tufts of culms on short rhizomes. Dioecious. Rhizomes stout, horizontal, c. 5.0 mm diam.; 
scales scarious, brown. Culms erect, ± terete, 13-35 cm long, 0.8-1.5 mm diam., smooth, close-spaced on rhizome 
(2-5 mm apart); internodes 2 or 3, 5.0-16 cm long. Basal sheaths straw coloured, broad lanceolate, extending 
0.5-2 cm up the culm, apex truncate with a terete, linear lamina 0.8-2.0(-5.0) cm long. Culm sheaths scarious, 
caducous, leaving prominent nodal scars, narrow oblanceolate to oblong, 5.5-12.0 mm long, apex truncate with a 
lamina 1.0-1.5 mm long. Inflorescence up to 11.5 cm long with flowers crowded on short branches; spathes usually 
longer than branches, dark brown, 0.7-2.2 cm long; flowers with 2 acuminate-mucronate bracteoles, 1.6-4.0 mm 
long. Male flowers: inner and outer tepals equal, 4.3-5.1 mm long, lanceolate, acutely tapering, acuminate, rigid, 
brown, distally with wide hyaline margins; anthers 2.1-2.4 mm long. Female flowers: tepals similar length to males, 
orange-tan; styles very shortly connate at the base. Seeds white, ellipsoidal, c. 1.3 mm long, with large elliptical 
raised areas. Regenerates by seed after fire. (Figs 2f, 3e, 3h). 

Etymology: the epithet refers to the spathes extending beyond the inflorescence branches and the long tepals: 
extensus (Latin) = stretched out. 

Distribution: Western Australia, Jarrah Forest and Warren biomes, from Karridale to near Walpole, with Melaleuca, 
Agonis or Xanthorrhoea in heath and sedge swamps on peat or sand. 

Conservation status: Western Australian DEC Conservation Code: Priority One. However, revision of this Code 
(to Priority Three or Four) is recommended since it occurs in several sites not believed to be under immediate 
threat. 

L. extensa resembles L. drummondiana Steud. but differs in the generally less interrupted inflorescence; longer 
and more tapered spathes which exceed the inflorescence branches, larger flowers and elongated seeds with large 
elongated, smooth raised patches. L. drummondiana has short spathes, 0.4-1.0(-1.5 cm) long; smaller flowers, 
male tepals 3.5-4.3 mm, females 3-4 mm; globular colliculate seeds with small round raised areas. Both species 
were collected by James Drummond, the type of L. drummondiana being Drummond IV: 347 (iso B!, GH!, MEL!). 

Selected specimens examined: Western Australia: 17 km S of Wheatley Coast Rd (Quininup) turn off on South-West Highway, 
K. Meney 193, 16 Jan 1993 9 (NSW); Karridale, N of Augusta, B.G. Briggs 722a S, 722b 9 , 20 Sep 1966 (NSW, PERTH); 
Fouracres Road, 11 km SE of junction with Cane Break Road, c. 16 km due N of Cape Beaufort, B. G. Briggs 7594 & L.A.S. Johnson, 
6 Oct 1984 d (NSW, PERTH, NBG); c. 6 km SW of Mt FranHand, Thompson Road, c. 16 km N of Walpole, B.G. Briggs 647a, 
18 Sep 1966 d (NSW, PERTH); Hazelvale Road, 5.5 km from North Walpole Road, B.G. Briggs 7616 & L.A.S. Johnson, 7 Oct 
1984 9 (NSW, CANB, PERTH, PRE, RSA); Swan R., Drummond 395, 1844 9 (CGE, K). 
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Lepyrodia curvescens B.G.Briggs & L.A.S.Johnson, sp. nov. 

A L. drummondiana Steud. combinatione characterum sequentium distinguitur: culmi aggregati; vaginae 
culmorum lamina productiore et margine ad apicem latiore instructae; spathae longiores angustataeque. A 
L. macra Nees sic distinguitur: plantae dioeciae; culmi crassiores; vaginae culmorum plerumque persistentes. 

Type: Western Australia: 1.5 km E of Brand Elighway on Mogumber West Road, near Regans Ford, B.G. Briggs 
8281 &L.A.S. Johnson 23 Oct 1988 9 (holo: NSW 212771; iso PERTH). 

Caespitose, forming small dense tufts. Dioecious. Rhizomes shortly horizontal. Culms erect to slightly 
flexuose, terete, 25-35 cm long, 1.0—1.5 mm diam., smooth; internodes 3 or 4, 5-11 cm long; branches few. 
Sheaths caducous, 2.2-4.7 cm long, loose, light-brown; lamina erect, 0.4-4.7 cm long. Inflorescence 4-5 cm 
long (males), 4-9 cm long(females), flowers grouped at ends of branches, lower branch of inflorescence the 
longest, to c. 3 cm long, often spaced to 7 cm below upper branch; spathes shorter than branches, erect though 
usually weathered, 1-1.5 cm long; bracteoles 2,2.2-3.0 mm long. Male flowers: tepals lanceolate, rigid, brown; 
outer tepals longer, 3.0-4.6 mm long; anthers 2.0-2.5 mm long. Female flowers: tepals shorter than males. 
Seeds spheroidal, white, c. 0.9 mm long, papillose with small circular raised areas. Regenerates after fire by 
seed. (Figs 2g & h, 3f). 

Etymology: the epithet refers to the sinuous form of culms on some plants: (Fatin) curvus = bent, -escens = 
becoming. 

Distribution: Western Australia, Swan Coastal Plain north of Perth and edge of Geraldton Sandplains, from 
near Eneabba toward Mogumber and near Midland. In scattered, intermittently wet sites in a seasonally sub- 
arid region, mostly surrounded by shrubland. Focally abundant on peaty or clayey sand, often with laterite 
gravel. 

Conservation status: priority listing 2. Occurrences are often very local but this category may be reconsidered 
now that more occurrences are known. 

L. curvescens differs from L. drummondiana in its crowded culms, culm sheaths with more development of the 
lamina and a wider apical margin, and spathes longer and narrower. It is distinguished from L. macra by its 
dioecy; thicker culms and culm sheaths mostly persistent. 

Selected specimens examined: Western Australia: East of Eneabba on Three Springs Road, B.G. Briggs 9544, 24 Aug 2003 
9 (NSW); Munbinea Rd, S of furien East Rd, B.G. Briggs 9018 , 9 Oct 1992 9 (NSW, CANB, PERTH); 1 km SE of Mt 
Lesueur, E.A. Griffin 2651, 5 Dec 1979 (PERTH, CANB); Woolka Road, 3km WSW of junction with Cooljarloo Rd, NW 
of Cataby, B.G. Briggs 9604 , 5 Nov 2003 9 (NSW); Junction of Yandin Road and Brand Highway, B.G. Briggs 9387 , 6 Oct 
1995 6 (NSW); 32 km WNW of Mogumber (1.5 km E of Brand Highway on road to Mogumber-Red Gully Creek Road), 
B.G. Briggs 7454 & L.A.S.Johnson, 28 Sep 1984 9 (NSW, PERTH), 7453 S (NSW, CANB, K, MEL) ;S of Great Eastern Highway 
bypass and between Stirling Cr. and Roe Highway, Hazelmere, M. Hislop MK 7-13, 25 Nov 2003 9 ,6 (PERTH, NSW); 
300 m E of Great Eastern Highway Bypass and 200 m W of Roe Highway, Hazelmere, V. English & J. Pryde MM 25, 
8 June 2006 9 (PERTH, NSW). 


Description of new eastern Australian species of Lepyrodia 

The four species described below were all previously included within L. scariosa sens. lat. They show 
considerable similarity but also have distinctive features and different though sometimes overlapping, 
geographic ranges. They also overlap and apparently hybridise with L. anarthria F.Muell., which extends from 
south-east Queensland (Wyberba district), through the coast and tablelands (mainly the eastern edge of the 
tablelands) south into Victoria (Genoa and Wingan River districts). L. anarthria is distinctive in its slender, 
crowded culms which lack culm sheaths (with a single internode between the cataphylls and the spathe of the 
inflorescence), inflorescence bracts and tepals soft and almost membranous, flowers small and few, seeds with 
a moderately fine colliculate pattern, with several prominent ridges across the cells (more similar to L. cryptica 
than to L. scariosa). At least some of the putative hybrids produce well-developed seeds. 

Since the new taxa show considerable similarity and some hybridisation, despite their largely distinct geographic 
ranges, the question of specific or subspecific status arises. The evidence of hybridisation suggests that, if all 
were to be retained in L. scariosa, then the distinctive L. anarthria should be included as another subspecies. 
On balance, it appears preferable to recognise them as species. 
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The seed surface pattern, on the fragile white or pale outer layer (Fig. 5) is a distinctive difference between 
L. scariosa (seeds narrow ellipsoidal to almost cylindrical with a pattern of finely striated large cells, [Fig. 5 g, h]) 
and the four newly described species (seeds ellipsoidal and colliculate with a pattern of small cells that are each 
marked by several prominent ridges). The pattern can often be seen on the inner surface of the capsules after the 
seeds have been shed. 


Distinguishing features and distributions of species of the 

L. scariosa group 

1 Culms arising along rhizome at intervals of >1 cm; culms with 7-10 sheaths; sheaths loose but not or slightly 

recurved; male tepals 2.3-3(-3.2) mm long. Southeast Queensland and NSW North Coast. L. imitans 

1* Culms arising along rhizome at intervals of 1 cm or less; culms with 2-6(-7) sheaths; sheaths mostly distinctly 
recurved; male tepals > 2.9 mm long. 2 

2 Culm sheaths 2 or 3; culms slightly or markedly flattened, elliptical in cross-section . 3 

2* Cauline sheaths 4 -6; culms terete. 4 

3 Culm surface tuberculate when dried; lowest culm internode long, lowest sheath (2-)5-14 cm above the 

cataphylls; culm sheaths 1.5-4.5 cm long. Central and South Coast of NSW, eastern edge of the Southern 
Tablelands. L. verruculosa 

3* Culm surface smooth to slightly rugose when dried; lowest culm internode short, lowest sheath mostly 1-3 cm 
above the cataphylls; culm sheaths 2.5-6 cm long. Northern Tablelands of NSW. L. oligocolea 

4 Seeds colliculate with many small raised areas that are prominently ridged; spathe (primary subtending 

inflorescence bract) to 2.0 cm long; male tepals 2.9-3.8 mm long. Central Tablelands and northeast edge of 
Southern Tablelands of NSW. L. cryptica 

4* Seeds with fewer large elliptical raised areas that are finely striate; spathe to 3.0 cm long; male tepals 3.2-4.3 mm 

long. Southeast Queensland (Moreton and Wide Bay districts) and NSW Coast, south to Green Cape. 

. L. scariosa 


Lepyrodia imitans B.G.Briggs 8c L.A.S.Johnson, sp. nov. 

A L. scariosa atque speciebus affinibus combinatione characterum sequentium distinguitur: culmi haud aggregati, 
plerumque 1-2 cm separati, longiores (0.5-1.8 m), validiores (1.2-2.8 mm diametris), teres, laeves; vaginae 
culmorum 7-10; spathae plerumque ramis inflorescentiarum breviores; flores parvi numerosique, tepalis externis 
2.3-3 mm longis; semina colliculosa. 

Type: Queensland: Petrie-Redcliffe road near Deception Bay turnoff, 27°14'S, 153°02'E, R.G. Coveny 6686 & P.D. 
Hind, 26 Aug 1975 9 (holo NSW 267581; iso BRI, CANB, MEL). 

Plants forming large dense patches of culms arising from stout horizontal rhizomes. Dioecious. Rhizome 4-8 mm 
diam.; scales pale-brown, scarious. Culms well-spaced, mostly 1-2 cm apart, erect, + terete, 0.5-0.8(-1.5) m long, 
1.2-2.8 mm diam., smooth to sub-rugose, simple or infrequently branched. Sheaths 7-10, persistent, 1.5-4 cm long, 
loose but not strongly recurved, pale- to dark-brown, obtuse to truncate; lamina erect, c. 1 (-4) mm long. Inflorescence 
4-20 cm long; branches erect, to 10 cm long, densely crowded with flowers; spathes shorter than branches, 1.0-3.5 
cm long; bracteoles 1 or 2,1.5-2.0 mm long. Male flowers: tepals scarious, pale-brown, oblong-lanceolate, acute or 
shortly acuminate, inner and outer tepals equal or the outer slightly longer, 2.3-3.0(-3.2) mm long; anthers 1.0-1.8 
mm long. Female flowers: tepals similar length to males. Seeds ellipsoid, c. 0.8 mm long, colliculate with small circular 
raised areas. 2n = 14 (Briggs 2012). Resprouting after fire. (Figs 4a, 5a, 5b, 7a). 

Etymology: the epithet refers to the similarity, especially in habit, to Sporadanthus caudatus (L.A.S.Johnson 8c 
O.D.Evans) B.G.Briggs 8c L.A.S.Johnson, which occurs in the same region of southeast Queensland and northeast 
New South Wales: imitor (Latin) an imitator or mimic. 

Distribution: Southeast Queensland and the North Coast of New South Wales, from Nambour to Port Stephens. 
Grows in moist sandy, peaty or gravelly soils of coastal heath (wallum) and Melaleuca swamp forest. 

Conservation status: widespread and common; not at risk. 

Sporadanthus caudatus has much longer bracts than L. imitans , with long filiform apices in the inflorescence and 
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Fig. 4. Female inflorescences of eastern Australian species of Lepyrodia (a-d from holotypes). a, L. imitans; b, L. verruculosa; 
c, L. oligocolea ; d, e L. cryptica ; f, L. scariosa (Centennial Park [Sydney], E. Cheel, Feb 1899 [NSW 60858]). Scale bar = 4cm. 
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Fig. 5. Seed surfaces of eastern Australian species of Lepyrodia. a, b, L. imitans (Blake 1314); 
c, d, L. oligocolea ( Krauss 110); e, f, L. cryptica ( Constable NSW 60933); g, h, L. scariosa ( Camfield 
NSW 48317). Scale bars: a, c, e, g, h= 200 pm; b, d = 50 pm; f = 100 pm. 
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the culm sheaths usually appressed and glossy. In addition, they differ in the anatomical features described by 
Johnson & Evans (1963) and by Cutler (1969); the different structure of the chlorenchyma in Sporadanthus is 
apparent externally in the irregular pale horizontal lines on the culm surface where substomatal cavities interrupt 
the chlorenchyma. 

L. imitans was included in the Flora of New South Wales (Harden 1993), as ‘ Lepyrodia species A’ (Quirico & 
Briggs 1993); it was given the phrase-name ‘ Lepyrodia sp. Dunwich, (EM Bailey AQ108089)’ at BRI. It differs 
from L. scariosa in the stouter and taller culms more widely spaced on the rhizome; paler cauline sheaths which 
are not recurved; shorter, acute or shortly acuminate spathes, bracts and tepals; smaller, more numerous flowers 
in the inflorescence, and finely colliculate seeds. L. scariosa has culms 0.35-1 m tall, 0.9-1.6 mm diam., closely 
spaced on the rhizome; dark tan cauline sheaths that are mostly recurved; narrow lanceolate, acuminate spathes, 
1.7-3 cm long; acuminate tepals 2.5-4.2 mm long with wider membranous margins; and narrow ellipsoidal 
seeds with large surface cells. 

Selected specimens examined: Queensland: Wide Bay: c. 25 km from Bundaberg on Bundaberg to Childers road, 
L. Bates 351, 16 Sep 1972 9 (BRI); Cranks Creek W of Doonella Lake, R. Booth 3134 & P. Sharpe, 6 May 2002 S' 
(BRI); Doonan Road, Noosaville, A. Harrold, Oct 1966 9 (BRI 163261). Moreton: Bruce Hwy near Donnybrook 
turnoff, Nambour, D. Firth 1 Nov 1979 9 (NSW); 5-6 km W of Caloundra, R. Thorne 20224 & S. Blake, 24 Mar 
1959 9 (RSA); 3 km N of Beerwah, E. Constable, 27 May 1962 S (NSW 61061); near Beerwah, R. Thorne 20280 & 
S. Blake, 25 Mar 1959 9 (RSA, NSW); S. end of Bribie Island, C.E. Hubbard2632, 18 May 1930 S , 9 (K, GH); Donnybrook, 
S. Blake 23542, 28 Jun 1970 9 (BRI); Bruce Hwy, c. 3 km S of Six Mile Creek, L.A.S.Johnson 8555, 23 Apr 1981 S (NSW); 
Sandgate, S.T. Blake 1023, 7 Apr 1931 9 (BRI); Sunnybank, S.T. Blake 1025, 21 Apr 1931 9 (BRI,NSW); Stradbroke Island, 
C. White, Mar 1922 S, 9 (BRI, NSW). New South Wales: North Coast: Wardell, D. Brooks 713, 3 May 1977 9 (NSW); 
Bundjalung Nature Reserve, 2.5 km SW of Evans Head, R. Coveny 9358, 1 May 1977 A (NSW); between Minnie Water and 
Sandon River, D. McGillivray 2264, 4 Aug 1966 S (NSW); Aerodrome, Coffs Harbour, E. Constable 4908, 28 May 1964 
A (NSW); 13 km direct NW of Port Macquarie on road to Crescent Head, S. Krauss 43a & R. Makinson, 12 Oct 1988 9 
(NSW); Port Macquarie, A.C. Beauglehole 7993, 3 Jul 1955 9 (CANB, NSW); Johns River State Forest, D. Binns 7, 30 Sep 
1986 9 (NSW); Swan Bay road 100 m E of Lillies Road, Port Stephens area, S. Griffiths, 2 Apr 1993 (NSW). 

Lepyrodia verruculosa B.G.Briggs & L.A.S.Johnson, sp. nov. 

A L. scariosa atque speciebus affinibus combinatione characterum sequentium distinguitur: culmi leviter 
complanati, tuberculati; vaginae culmorum 2—3(—4); spathae plerumque ramos inflorescentiarum excedentes; 
tepala externa 2.6-3.9 mm longa; semina colliculosa. 

Type: Nepean Dam Road, 0.5 km S of Avon Road, B.G. Briggs 10038, 11 Nov 2009 9 (holo NSW 797394; iso 
CANB, K, MEL, MO). 

Dioecious, forming dense clumps or diffuse areas of small tuffs connected by rhizomes. Rhizome creeping, 
c. 5 mm diam.; cataphylls tan-brown, scarious, extending c. 5.5 cm up the culm. Culms closely spaced or up to 
1 cm apart, erect, flattened (ellipsoid in cross-section), 40-65 cm long, 1.3-2.1 x 0.8-1.5 mm diam., scarcely 
rough when fresh but asperous and finely tuberculate when dry, simple; lowest internode long, lowest sheath 
(2-)5-14 cm above the cataphylls. Sheaths 2 or 3 (rarely 4), persistent, 1.5-4.5 cm long, loose, lax or reflexed, 
usually with inrolled margins, dull-brown, obtuse to truncate; auricles membranous; lamina erect, to c. 1 cm 
long. Inflorescence 2.5-19 cm long; branches to 6 cm long and moderately crowded with flowers, lower 
branches spaced further apart on the culm, upper branches more clustered; spathes usually exceeding branches, 
1-3 cm long; bracteoles 2, shorter than the tepals, cuspidate. Male flowers: tepals rigid, yellow-brown, lanceolate; 
outer tepals longer, 3.0-3.6 mm long; inner tepals 2.5-3.0 mm long; filaments c. 2.5 mm long; anthers 1.7 mm 
long. Female flowers: tepals similar to males; outer tepals 2.6-3.9 mm long; inner tepals 2.6-3.5 mm long. 
Seeds ellipsoidal, 1.2 mm long, 0.7 mm wide, colliculate with small circular raised areas. Resprouting after fire. 
(Figs 4b, 6b, 7b). 

Etymology: the epithet refers to the rough culm surface: verruculosus (Latin) = covered with small wart-like 
outgrowths. 

Distribution: New South Wales Central and South Coast and eastern edge of the Southern Tablelands, from 
near Thirlmere southwest of Sydney to Nadgee, and from near Tallong and the Pigeon House Range. On creek 
banks or seepage areas in heathland and eucalypt forest, mostly on sandstone. 

Conservation status: widespread and common; not at risk. 

L. verruculosa differs from L scariosa in the fewer culm nodes, flattened and (when dry) finely tuberculate 
culms, elongated cataphylls and seed shape and surface pattern. 

Selected specimens examined: New South Wales: SE extremity of Picton Lakes, Thirlmere, E.J. McBarron 8787, 27 Jan 1964 
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9 , (NSW); Mt Ousley, E.J. McBarron, 20 Nov 1949 9 (NSW, BRI); Nepean Dam road, 200m S of fork in road to Avon Dam, 
V. Klaphake 1318b, 9 Feb 1997 9 (NSW, CANB, K, MEL, MO); near Nowra, F. Rodway, Aug 1922 8 (NSW 48321); Bugong 
Creek, Nowra area, M. Gray 5247, 8 Jul 1962 9 (NSW); Tolwong track, c. 26 km by road N of Nowra - Nerriga road, B.G. 
Briggs 1573 8,1573a 9,28 Jan 1968 (NSW); 9.5 km SE of Nerriga on Nowra Rd, B.G. Briggs 9284, L.A.S. Johnson & C.L. Porter 
23 Nov 1993 (NSW, CANB, MEL, K, MO, NY); Pigeon House Range near Ettrema, MG. Corrick 7053, 28 Oct 1980 8 (MEL, 
AD, NSW); Middle Creek, 1.5 km E of Sassafrass Homestead on Nowra Road, B.G. Briggs 9285, L.A.S. Johnson & C. Porter, 
23 Nov 1993 9 (NSW, CANB); 3.3 km NNE of Quiltys Mountain trig, Budawang Range, M. Crisp 2064, 18 May 1976 9 (CANB, 
AD, NSW); 1.3 km ESE of Nerriga,/. Pickard 1668, 5 Sep 1971 8 (NSW); Nadgee Nature Reserve, c. 2.5 km direct NE of Nadgee 
Trig and c. 1 km along service track direct E of junction with Trig track, M. Parris 9656 <5,31 Jan 1990 (CANB, MEL, NSW); 
2.4 km SE of Tabletop Mountain, Nadgee Nature Reserve,/. Pickard 1038, 1 Jun 1970 (NSW). 

Lepyrodia oligocolea B.G.Briggs & L.A.S.Johnson, sp. nov. 

A L. scariosa atque speciebus affinibus combinatione characterum sequentium distinguitur: culmi leviter 
complanati, laeves vel leviter rugosi; vaginae culmorum 2 vel 3; spathae ramo inflorescentiarum excedentes; tepala 
externa 2.8-3.5 mm longa; semina colliculosa. 

Type: New South Wales: Boonoo Boonoo Falls, 38 km N. of Tenterfield, S. Krauss 100 &R. Makinson, 20 Oct 1988 
9 (holo NSW 210737; iso AD, BRI, CANB, K, MEL, MO, NY, Z). 

Dioecious, forming diffuse patches or large tussocks. Rhizome creeping, c. 5 mm diam.; scales red-brown, 
scarious, extending to c. 6 cm up the culm. Culms spaced 0.7-1 cm apart, erect, slightly flattened, 25-100 cm long, 
1.1-1.6 mm x 0.7-1.3 mm diam., smooth to rugose, simple, with branched inflorescence; lowest internode short, 
lowest sheath mostly 1-3 cm above the cataphylls. Sheaths 2 or 3, persistent, 2.5-6.0 cm long, loose, lax or recurved, 
usually with inrolled margins, dark tan or blackish brown, upper cauline sheaths asperous, obtuse to truncate, 
auricles membranous and weathering away; lamina erect, to c. 5 mm long. Inflorescence 2-12 cm long; branches 
to 4 cm long, moderately crowded with flowers, basal inflorescence branch 10-15 mm below next upper branch, 
upper branches more clustered; spathes usually exceeding branches, 1.6-2.8 cm long; bracteoles 2, shorter than 
the tepals, cuspidate. Male flowers: tepals rigid, yellow-brown, lanceolate; outer tepals longer, 2.9-4.4 mm long; 
inner tepals 2.5-3.4 mm long; filaments 1.7-2.5 mm long; anthers c. 2.0 mm long. Female flowers: tepals similar 
to males; outer tepals 2.8-3.5 mm long; inner tepals 2.8-3.0 mm long. Seeds ellipsoid, 1.2 mm long, 0.7 mm wide, 
colliculate with small circular raised areas. Resprouting after fire. (Figs 4c, 5c, 5d, 6c). 

Etymology: the epithet refers to the few sheaths (few nodes) on the culms: oligos = few, coleo = sheath (Greek). 

Distribution: New South Wales Northern Tablelands. At altitudes of about 1000m near Boonoo Boonoo and in 
Gibraltar Range National Park east of Glen Innes. Grows in wet sandy or gravelly soils over granite in swamps and 
near creeks, often among shrubs. 

Conservation status: reasonably widespread and common; not at immediate risk. 

The flattened culms and fewer culm sheaths distinguish L. oligocolea from L. scariosa. There appear to be frequent 
hybrids with L. anarthria (see below). 

Selected specimens examined: New South Wales: 8 km from Boonoo Boonoo along track to Boonoo Boonoo Falls (c. 25 km 
NNE of Tenterfield), L. Haegi 1405, 15 Sep 1977 9 (NSW, AD, BRI, K); 6.4 km on Boonoo Boonoo Falls road from Boonoo 
Boonoo, L.A.S. Johnson 8545, 25 Mar 1981 9 (NSW); Gibraltar Range National Park, near western boundary of park along 
Gwydir Hwy between Glen Innes & Grafton, S. Krauss 108 8, 109 8,110 9 & R. Makinson, 21 Oct 1988 (NSW); Gibraltar 
Range, 40 miles [64 km] E of Glen Innes,/.B. Williams 5 Oct 1958 (NSW); Gibraltar Range, swamp, 41 miles [66 km] E of Glen 
Innes, E.F. Constable 2012 05 May 1961 9 (NSW); Platypus picnic area, 69.3 km NE of Glen Innes, J.M. Powell 4799, 19 Feb 
1992 9 (NSW); Dandahra Creek near Mulligans Hut, K.L. Wilson 821 & L.A.S. Johnson, 21 Nov 1974 <5 (NSW); c. 64.4 km E 
of Glen Innes, Gwydir Highway, Peter G. Wilson 1689, 04 May 2005 9 (NSW). 

Lepyrodia cryptica B.G.Briggs & L.A.S.Johnson, sp. nov. 

A L. scariosa speciebus affinibusque combinatione characterum sequentium distin-guitur: culmi teres, laeves; 
vaginae culmorum 4 vel 5; spathae ramo inflorescentiarum excedentes; tepala externa 2.5-4.0 mm longa; semina 
colliculosa. 

Type: Govetts Leap, Blackheath, on Loop Track, 0.5 km N of car park (33°37'38"S, 150°18'40"E), B.G. Briggs 10057 
& A.D. Marchant, 18 Jan 2010 9 (holo NSW 844474; iso AD, BRI, CANB, K, MEL, MO, NY). 

Dioecious, forming diffuse patches of clusters of culms joined by rhizomes. Rhizome creeping, c. 5 mm diam.; 
scales red-brown, scarious, extending to c. 4 cm up the culm. Culms usually closely spaced, occasionally to 1 
cm apart, erect, terete to slightly flattened, 40-90 cm long, 0.6-1.8 mm diam., smooth to slightly rugose, simple, 



Fig. 6. Culm surfaces (dried) of eastern Australian species of Lepyrodia: a, L. cryptica 
(Coveny 6315 & Hind); b, L. verruculosa ( Rodway NSW 48321); c, L. oligocolea (Krauss 108). 
Scale bars = 200 pm. 


with branched inflorescence. Sheaths 4 or 5, persistent, 1.5-4.0 cm long, loose, lax or reflexed, usually with 
inrolled margins, red- to dull-brown, obtuse to truncate; auricles membranous; lamina erect, to c. 5 mm 
long. Inflorescence 2.5-11 cm long; branches to 4 cm long, moderately crowded with flowers, lower branches 
spaced further apart on the culm, upper branches more clustered; spathes usually exceeding branches, 
1.3-2.0 cm long; bracteoles 2, shorter than the tepals, cuspidate. Male flowers: tepals rigid, yellow-brown, 
lanceolate; outer tepals longer, 3.2-4.0 mm long; inner tepals 2.9-3.5 mm long; filaments c. 2.0 mm long; anthers 
c. 2.0 mm long. Female flowers: tepals similar to males; outer tepals 3.0-4.2 mm long; inner tepals 2.5-3.5 mm 
long. Seeds ellipsoidal, 1.2 mm long, 0.7 mm wide, colliculate with small cells which are prominently ridged. 
2n = 14 (Briggs 2012). Resprouting after fire. (Figs 4d, 4e, 5e, 5f, 6a, 7c). 

Etymology: the epithet refers to the cryptic nature of the morphological differences between this species and 
L. scariosa: krypto (Greek) = to hide or cover. 

Distribution: New South Wales Central Tablelands and northern edge of Southern Tablelands, from near 
Mt Coricudgy (north of Lithgow) to near Fitzroy Falls and Penrose. Growing in sandy soil in seasonally or 
permanently damp sites on sandstone, in seepage areas, in heath, shrubland or eucalypt woodland. 

Conservation status: widespread and common, represented in several national parks. 

L. cryptica and L. anarthria appear to hybridise where their ranges overlap (see below). L. cryptica can be 
difficult to distinguish from L. scariosa if the seed ornamentation (or the pattern imprinted on the inner face 
of the capsule) cannot be seen, so male plants may be particularly difficult to distinguish. It generally has a 
more compact inflorescence with shorter, more abruptly tapered spathes and smaller flowers in both males 
and females. 

Selected specimens examined: New South Wales: 11 miles [17.6 km] N of Gospers (Uraterer) Mtn airstrip along army road 
(N of Glen Davis), A. Rodd 12155 & D. McGillivray, 26 Apr 1965 <3 (NSW); Clarence, R. Coveny 6315 & P. Hind, 11 May 
1975 9 (NSW, BOL, H, K, L, MO, RSA); 3 miles [4.8 km] W of Clarence (E of Lithgow), L.A.S. Johnson & B.G. Briggs 7 May 
1962 9 (NSW); 30 m east of car park at beginning of walk to Mt Hay, R. Johnstone 1840, 14 Nov 2006 (NSW); Minnehaha 
Falls [Katoomba], E.F. Constable, 26 Ian 1961 9 (NSW, BRI, CANB, K, MEL, MO, Z); Wentworth Falls, A.A. Hamilton, Jan 
1915 (NSW); Hazelbrook, E.F. Constable 14 Mar 1949 9 (NSW, BRI); track from Crafts Wall to Kanangra Tops, 10 miles 
[ 16 km] SE of Jenolan Caves, E.F. Constable 5855, 22 May 1965 9 (NSW); 0.8 km south-west of Mt Kanangra, I. Crawford 
4709, 04 Jun 1998 (CANB, NSW); Oakdale to Burragorang Lookout, L.A.S. Johnson 05 Sep 1951 9 (NSW); headwaters 
of Kangaroo River, above Carrington Falls, L.A.S. Johnson 8025b, 29 Mar 1975 9 (NSW); Carrington Falls, Robertson, 
E.J. McBarron 9269 <3 (NSW, BRI); Fitzroy Falls, start of East Rim Track, 0.3 km from Visitor Centre, B.G. Briggs 10039, 
11 Nov 2009 9 (NSW, BRI, CANB, K, MEL, MO); c. 2 km southeast of Fitzroy Falls, B.G. Briggs 9304, Feb 1994 9 (NSW, 
K); S side of Stingray Swamp, 1 km N of Penrose, V Klaphake 931,22 Nov 1993 3 , 9 (NSW). 










26 Telopea 14: 11-28, 2012 


Briggs and Johnson 



Fig. 7. Rhizome and culm bases (of holotypes): a, Lepyrodia imitans ; b, L. verruculosa ; c, L. cryptica. Scale bar = 3 cm 
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Putative hybridisation among Lepyrodia scariosa , species allied to L. scariosa , and L. anarthria. 

L. anarthria x L. cryptica: a few specimens resemble L. anarthria but have a sheath on the culm, more rigid 
inflorescence bracts and tepals and sometimes stouter culms. There are also some specimens resembling 
L. cryptica but with only one or two culm sheaths. These features, in the locations where these plants occur, 
suggest hybridisation between these species. Examples are: Annie Rowan Creek, Newnes State Forest, c. 14 miles 
[22 km] NNE of Lithgow [two plants, one more similar to L. anarthria than the other, one setting at least some 
apparently well developed seed], E.F. Constable , 29 Jul 1960 9 (NSW); Joadja Creek on Wombeyan Caves Road, 
13.7 km WNW of Mittagong, ‘in drier sites than Lepyrodia anarthria, R. Coveny 6454, K. Davies & V. Shanker, 

4 Jul 1975 9 (NSW). 

L. anarthria x L. oligocolea: some specimens from southeast Queensland and the New England Tableland 
resemble L. anarthria but have wider, flattened culms, mostly more widely spaced on the rhizome, also more 
rigid inflorescence bracts and tepals. They often also have a culm sheath, a structure characteristically lacking in 
L. anarthria. These features suggest intergradation with L. oligocolea, which occurs in the region. Selected 
specimens of such putative hybrid derivation: Queensland: Junction of Paling Yard Creek and Mt Norman track, 
c. 6 miles [10 km] N of Wallangarra, E.F. Constable 2054, 30 Mar 1962 6 (NSW); Bald Rock Creek, c. 6 miles 
[10 km] EofWyberba,L.A.S./o/mson, 23 Apr 1962 <$ (NSW); 8 miles [13 km] N.E. ofWyberba, on Eukey road, 
E.F. Constable2046,28 Mar 1962 9 (NSW).NewSouthWales:TorringtontoBismuthroad,E.F. Constable, 13May 
1961 9 (NSW);GibraltarS.F.[StateForest],42miles[c.70km]eastofGlenInnes,/.B. Williams56l&K.Winterhalter, 

5 Oct 1958 9 (NSW); Sandy Creek, Armidale-Grafton Road, E ofWollomombi B.G. Briggs 9417, 14 Sep 1996 
(NSW, BRI, CANB); Doughboy Range, Armidale-Grafton Road, M. Gray 18 Nov 1953 9 (NSW). 

L. anarthria x ? L. scariosa: a specimen within the range of L. anarthria, but slightly south of the known range 
of L. scariosa, differs from L. anarthria by characters (especially culms with one cauline bract) that suggest 
possible hybridisation between these species: Victoria: Maramingo Ck, Genoa, N.A. Wakefield, 12 Feb 1949 9 
(MEL, NSW). 

L. cryptica x L. verruculosa: such putative hybrids appear to be frequent at the north-east edge of the Southern 
Tablelands where the ranges of these taxa overlap. Indeed, in the Nerriga region most plants appear to be 
hybrid. Examples are as follows: Belmore Falls Road, c. 3km from Belmore Falls Lookout, SW of Robertson, 
B.G. Briggs 10042, 11 Nov 2009 9 (NSW, CANB); c. 0.4 km E of Tullyangela Creek, c. 24 km due NNE of Nerriga, 
R Kodela 280, T.A. James & A.J. Whalen, 21 Nov 1993 (NSW, CANB); 9.6 km NE of Nerriga on road to Nowra, 
S. Krauss 201a, 12 Jun 1989 9, (NSW); c. 1.6 km N of Pigeonhouse Mtn, inland from Ulladulla, R. Pullen 4854, 
29 Jun 1973 9 (CANB, NSW, PERTH); 

L. scariosa x ? L. verruculosa: W side of F6 Freeway opposite Sublime Point exit, B.G. Briggs 9267, 
L.A.S. Johnson & C Porter, 22 Nov 1993 9 (NSW, CANB). It was described in the field as occurring with 
L. scariosa but having ‘more slender culms, more numerous culms, less erect habit, greyer culms, more advanced 
fruiting stage’ than that species. The seed surface pattern and few culm sheaths are among the features showing 
intermediate morphology. 
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Abstract 

Three new species of Lepidobolus are described: L. densus B.G.Briggs & L.A.S.Johnson, L. eurardyensis K.W.Dixon & 
B.G.Briggs, and L. quadratus B.G.Briggs & L.A.S.Johnson. A significant extension of range to the north-west is reported 
for L. deserti Gilg. Variation in L. preissianus Nees is briefly discussed. 


Introduction 

Including the three described here, Lepidobolus Nees (1846: p. 66) comprises one species (L. drapetocoleus 
F.Muell. ex Benth.) in western Victoria and eastern South Australia and eight species in the southern half of 
Western Australia. It is a member of a clade of closely allied genera, along with Desmocladus Nees, Catacolea 
B.G.Briggs & L.A.S.Johnson, Coleocarya S.T.Blake, Harperia W.Fitzg. and Onychosepalum Steud., which share 
a 1-locular ovary, single style and indehiscent fruit. The clade is robustly supported in morphological (Linder 
et al. 2000) and molecular phylogenies (Briggs et al. 2000, Briggs et al. 2010). Except for Coleocarya in eastern 
New South Wales and southeast Queensland, most of these genera are plants of semiarid regions. DNA 
sequence data (Briggs et al. 2010) suggest that some of these genera maybe para- or poly-phyletic and changes 
to the generic classification may be expected, but that the species of Lepidobolus sequenced (L. chaetocephalus 
F.Muell. ex Benth., L. deserti Gilg and L. preissianus Nees) form a well-supported monophyletic group. 

Further study is needed of variation and population dynamics in Lepidobolus and we suspect that there may be 
some intergradation between the species recognised here. Nevertheless it is appropriate to provide names for 
the three undescribed entities that are now apparent. 

Description of new species 

Lepidobolus densus B.G.Briggs & L.A.S.Johnson, sp. nov. 

Diagnosis: distinguished among the species of Lepidobolus by the following combination of characters: 
plant caespitose; culms tall (40-70[-100] cm long), terete; cauline sheaths 5-8, oblong, (1-) 1.5-2.3 cm long, 
caducous; male inflorescence of 1-3 spikelets, female inflorescence of 2-4 spikelets, spikelets long (1-2.5 cm 
long), glumes broad-ovate, mucro 1-3 mm long. 

f Deceased 1997 
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Type: Western Australia: 12 km SSE of Coorow on Geraldton Highway (Midlands Road), B. Briggs 7758 & 
L. Johnson, 1 Oct 1984, 9 (holo: NSW 296663; iso: PERTH, CANB, PRE). 

Plant densely tufted, forming large, dense, many-stemmed tussocks to 30(-90) cm diam., the culms crowded 
at the base; rhizomes erect or shortly spreading, pubescent, cataphylls glabrous. Culms erect, terete, straight 
to sinuose, 0.4—0.7[—1 ] m long, 1.1-1.5 mm diam., simple, smooth to sub-rugose, glabrous, lowest internode 
partially pubescent; internodes 6-9. Sheaths: basal sheaths dark red-brown or black, 3-9 mm long; cauline 
sheaths 5-8, caducous, oblong (10-) 15-23 mm long, scarious, dark toward base, light-brown in upper half, 
usually glabrous; margins pale and membranous; apex obtuse, rarely with a few short hairs; mucro short erect, 
0.5-1.6 mm long. Inflorescence: spikelets solitary and terminal or several on the culm; subtending bracts often 
persistent, mucro on female bracts short or absent. Male spikelets 1-3 per inflorescence, globose to ellipsoidal, 
1-2 cm long and 1-1.5 cm wide, with more than 50 fertile upper glumes and c. 14 sterile lower glumes; 
upper glumes oblong, attenuate, 5.0-5.8 mm long, 1.5-2.5 mm wide, with a 1.0-1.4 mm long mucro, pale- to 
dark-brown and often ciliate at the apex; lower glumes broader with a shorter mucro. Female spikelets 2-4 
per inflorescence, ellipsoidal, 1.5-2.5 cm long and 0.5-1 cm wide; with 16-30 fertile upper glumes and 6-23 
sterile lower glumes; glumes broad-ovate, c. 5 mm long, 4-4.5 mm wide, abruptly tapered to a 1.1-3.0 mm long 
mucro, dark-brown and ciliate toward the apex with white hairs. Male flowers: tepals 5; outer tepals keeled, 
oblong to obovate, attenuate, often apically ciliate, 3.5-5.3 mm long; inner tepals thin, oblong, truncate, 
4.5-6 mm long; filaments 6-7 mm long; anthers 2.2-3.4 mm long. Female flowers: tepals 5, mostly membranous; 
outer tepals keeled, 3.2-5.5 mm long, inner tepals 2.4-4.5 mm long, rarely apically ciliate; gynoecium with a 
single loculus and style. Nut ovoid, dark brown to black, 1.8 mm long with a conical beak 0.8 mm long; seed 
ovoid, dark-brown. Killed by fire, regenerating by seed. (Fig. 1.) 

The epithet refers to the crowded culms in a dense tussock: densus (Latin) = close, compact. 

Distribution: Western Australia, in the Geraldton Sandplains, Avon Wheatbelt and Yalgoo biogeographic 
regions. On yellow lateritic sand and laterite gravel, often in scleromorphic heath. 

Conservation status: Western Australian Declared Flora priority 3, i.e. poorly known taxon including some 
populations that are not currently endangered. 

Notes: while still not formally named, this species was excellently illustrated and its characters outlined by 
Meney et al. (1999). It is characterised by its dark bases, densely crowded and moderately stout culms, caducous 
cauline sheaths, and long spikelets. It differs from L. deserti in its taller culms, much larger spikelets and upper 
cauline sheaths that are oblong, (1-) 1.5-2 cm long, and usually caducous. L. deserti has culms 20-40 cm tall, 
spikelets 0.6-1.2 cm long and upper cauline sheaths that are ovate to broad oblong, 0.5-1.2 mm long and 
often persistent. The same features, and the lack of extended horizontal rhizomes, distinguish L. densus from 
L. preissianus. 

Selected specimens examined (north to south sequence): c. 1 km N of Withnell [as Whitnall], C. Page DH138, 29 Aug 
2006 S (PERTH); Point 11.5 km N of Sandy Point Outcamp, Dirk Hartog Island, A. George 11556, 5 Sep 1972 6 (PERTH, 
CANB, K); 16 miles [26 km] S of Wannoo Roadhouse, C. Gittins 1547a, Aug 1967 9 (PERTH, NSW, NBG); Kalbarri, 
D. & B. Bellairs 177.8, 1 Sep 1984 9 (PERTH); Kalbarri National Park, lookout north-west of the start of the Loop track, 
B.G. Briggs 8860a & L.A.S.Johnson, 12 Aug 1991 <5 (NSW, PERTH); S of Oolinyarra, Murchison R Oldfield s.n. S' (MEL, 
K); Ebbano, A. Morrison, 23 Sep 1904 9 (PERTH, K); 20 km NE ofYandanooka, R. Soullier 653, Aug 1998 (PERTH, NSW); 
35.5 km NE of Brand Highway on Eneabba-Three Springs Rd, K. Dixon, 13 Oct 1992 S (NSW, PERTH), 9 (NSW, CANB, 
PERTH); 12 km SSE of Coorow on Geraldton Hwy (Midlands Rd), B.G. Briggs 7757 & LA.S. Johnson, 1 Oct 1984 A (NSW, 
PERTH); 18 km N of Marchagee on Midlands Rd, B.G. Briggs 7768 & L.A.S. Johnson, 1 Oct 1984 S (NSW, CANB, K, MO), 
7769 9 (NSW, AD, PERTH); 18 km N of Marchagee on Midlands road, R.J. Cranfield & P.J. Spencer 8369, 3 Nov 1992 9 
(PERTH, K); Marchagee Nature Reserve, N. Gibson 4356, 3 Oct 2000 9 (PERTH, NSW); 6 miles [10 km] E of Ballidu, 
R. Royce 2108 S ,2109 9,9 Sep 1947 (PERTH); Cowcowing, M. Koch 1210p.p., Sep/Oct 1904 (PERTH); Trayning Reserve, 
A. Chapman 15, 5 Nov 1972 (PERTH). 

Lepidobolus eurardyensis K.W.Dixon & B.G.Briggs, sp. nov. 

Diagnosis: distinguished from L. deserti by the following characters: the hairs of the rhizomes shorter, female 
plants with spikelets, glumes and glume mucros larger. Differing from L. densus and L. preissianus in its slender 
culms, short cauline sheaths and small spikelets; also differing from L. preissianus in its short rhizomes. 

Type: Western Australia: Eurardy, 27°34'6"S, 114°39'25"E, K.W. Dixon 1026, 4 October 2008 S (holo PERTH; 
iso CANB, NSW) 

Small tufts to larger dense tussocks. Rhizomes short, horizontal or ascending, slender (c. 3 mm diam.), pubescent 
with pale hairs to 4-5 mm long, partly covered by glabrous cataphylls that are dark red-brown toward the base, 
pale and scarious above. Culms simple, terete, straight to sinuose, 25-50 cm tall, slender, 0.5-1.0 mm diam., finely 
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Fig. 1 . Lepidobolus densus. a, plant base; b, young female inflorescence; c, older female inflorescence; d, male 
inflorescence, (a & b from holotype; c from Dixon NSW 2611840; d from Briggs 7768). Scale bar: a = 3 cm; 
b, c, d = 2.5 cm. 
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tuberculate, finely striate with ridges over the outer vascular bundles, glabrous, internodes 5-6. Cauline sheaths 
usually caducous, oblong, 6-10 mm long, scarious, dark- to light-brown, glabrous; margins pale, membranous; 
apex obtuse; mucro short, 0.5-1 mm long. Inflorescence of 1-4 spikelets which are sessile or on slender branches 
to 22 mm long; bracts subtending spikelets ovate to oblong, usually persistent, 3-10 mm long, the apex blunt 
with a short mucro. Male spikelets globular, c. 1 cm long; glumes narrow oblong, c. 3 cm long, blunt, pale brown, 
ciliate at the apex, with a mucro c. 1 mm long; 5-8 lower glumes larger and persistent when upper glumes have 
fallen. Female spikelets ellipsoidal or narrow ellipsoidal, 0.8-1.3 cm long and 0.5 cm wide; with c. 15 fertile upper 
glumes and several sterile lower glumes; glumes ovate, attenuate, 4-5 mm long, c. 2 mm wide, light- to darkish- 
brown, apically ciliate with short white hairs, with a slender black mucro 2-3 mm long; spikelets shattering and 
glumes and flowers readily falling from the axis on drying. Male flowers: tepals 5, membranous; outer tepals 
oblong, keeled, shortly aristate, 4-4.5 mm long, 1.5 mm wide; inner tepals longer, oblong to narrow spathulate, 
truncate, c. 5 mm long. Female flowers: tepals 5, membranous; outer tepals lanceolate, keeled, acuminate, 3-3.5 
mm long, apically ciliate; inner tepals spathulate to ovate, c. 2 mm long; gynoecium with a single loculus and 
style. Nut mostly shed with tepals attached, ovoid, dark brown to black, 1.5 mm long with a rounded or conical 
beak 0.5-1.2 mm long; seed globular, brown, 1 mm long. Suspected to be fire sensitive and regenerating by seed. 
(Fig. 2.) 

The epithet refers to the Type locality, Eurardy Station, in the central west of Western Australia. 

Distribution: Western Australia, on the Geraldton Sandplains. Known from about 70 km ENE of Geraldton 
and inland from Kalbarri, which is about 140 km further north. Grows in yellow sand to yellow sandy loam, 
in shrubland or with Ecdeiocolea. 

Conservation status: poorly known, and in an area insufficiently visited by botanists. As the species is 
potentially fire sensitive and appears to be restricted in distribution, we recommend that it receive priority 
conservation status. 

Notes: distinguished from L. deserti Gilg in its lack of very long (1-2 cm), white hairs on the rhizomes; less 
conspicuously ciliate male glumes; female spikelets, glumes and glume mucros all larger. Differing from 
L. densus in its slender culms, short cauline sheaths and smaller spikelets, and from L. preissianus in these 
features and in its short rhizomes. 

Specimens examined: Geraldton-Mt Magnet Road between Erangy Spring Rd and Moore Rd, B.G. Briggs 9911 , 20 Oct 
2008 9 (NSW, PERTH); Moore Road, 6.9 km S of Geraldton-Mt Magnet Road, B.G. Briggs 9916 6,9917 9,20 Oct 2008 
(NSW, PERTH). 

Lepidobolus quadratus B.G.Briggs & L.A.S.Johnson, sp. nov. 

Diagnosis: Distinguished among the species of Lepidobolus by the following combination of characters: plant 
caespitose; culms 9-30 cm long, sharply angled, square in cross-section, with 1-3 culm sheaths; cauline sheaths 
mostly persistent, 0.6-1.9 cm long; male spikelets solitary, females 1-2 per culm. 

Type: Western Australia: 2 miles [3.2 km] N of Badgingarra, C. Gittins 1723a, Sep 1967 9 (holo: NSW 102485; 
iso: CANB, MEL, PERTH) 

Plant densely tufted; rhizome pubescent; cataphylls glabrous. Culms erect or spreading, quadrangular, the 
angles prominent and often scabrous, the sides concave when dry or ribbed, straight or flexuose, 9-30 cm 
long, 0.7-1.5 mm diam., glabrous or sparsely pubescent, yellowish-green, brittle when fresh; internodes few. 
Sheaths: basal sheaths oblong to broad-ovate, dark red-brown, glossy 0.7-2.8 cm long, often shortly pubescent, 
apex acute with a short lamina, c. 2.5 mm long; cauline sheaths 1-3, usually persistent, broadly spathulate, lax 
and open, 0.6-1.9 cm long, greenish to light- to dark-brown; apex obtuse to truncate to emarginate; margin 
narrowly membranous with white hairs; lamina 2-7 mm long. Inflorescence: male spikelets mostly solitary and 
terminal on the culm; female 1-2 on the culm; subtending bracts rigid, ovate or broad ovate, ciliate, 2-3 mm 
long, with a stout blunt green mucro 2-2.5 mm long. Male spikelets ovoid, 7-14 mm long, 3.5-8.0 mm wide; 
upper glumes 20-60 (-c. 100), ovate, aristate, 3-4.5 mm long, ribbed, light- to dark-brown, glossy; margin with 
white hairs; mucro 1.5-2.5 mm long; lower 5-8 glumes with shorter mucros and subtending abortive flowers. 
Female spikelets narrow-cylindrical when young, becoming ellipsoidal and broader with age, 7-8 mm long, 
initially 1.5-2.0 mm wide but becoming more than twice as broad; the lower 4-6 glumes sterile and the upper 
7 or 8 fertile, similar to males, abaxial surface partially pubescent; mucro erect, to 1.5 mm long. Male flowers: 
tepals 5, ± equal in length, 2.5-4.0 mm long, oblong to oblanceolate, obtuse to acute and very shortly ciliate; 
filaments 3.8-4.2 mm long; anthers 0.9-1.4 mm long. Female flowers: tepals 1 or 2, folded, truncate, 1.5 mm 
long; gynoecium with a single loculus and style. Nut ovoid, 2.0-2.5 mm long. Seed ovoid, brown, c. 1.1-1.7 mm 
long. Killed by fire, an obligate seeder species. (Fig. 3.) 
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Fig. 2. Lepidobolus eurardyensis. a, habit; b, glume (female); c, d, outer tepal, dorsal and lateral views; e, inner tepal; f, fruit; 
g, male inflorescence; h, female inflorescence; i, habit, (a-e from holotype; f from Briggs 9916; g from Briggs 9911; h from 
Briggs 9916). In (a) the glumes and flowers have fallen, leaving only the spikelet axes and bracts. Scale bar: a, i = 12 cm; b 
= 6 mm; c-e = 3 mm; f = 2 mm; g, h = 1.5 cm. 
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C. (aJ on cur op 


Fig. 3. Lepidobolus quadratus. a, habit; b, culm cross section; c, male inflorescence; d, female inflorescence, (a & b; from 
holotype; c from Gittins 1723b ; d from Briggs 8604). Scale bar: a = 6 cm; b = 0.5 mm; c = 1.2 cm; d = 6 mm. 
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The epithet refers to the sharply angled culms that are square in cross-section; quadratus (Latin) = four- 
cornered, square. 

Distribution: Western Australia, on the Geraldton Sandplains, from near Eneabba south to the Moore River. 
On laterite or on sand with lateritic gravel, in scleromorphic heath. 

Conservation status: Western Australian Declared Flora priority 3. 

Notes: while still not formally named, this species was illustrated and its characters described in Meney et al. 
(1999). The culm angles are marked by thickening of the subepidermal sclerenchyma as well as a group of 
sclerides in the chlorenchyma and a vascular bundle in the angle, rather than being due to enlargement of 
epidermal cells as occurs in some other Restionaceae ( Cytogonidium, Dielsia) with angled stems. Ribbing of 
the faces of the stem is over outer vascular bundles. L. quadratus resembles L. chaetocephalus in the tufted base, 
dark cataphylls and spikelets with short mucros; differing in the four-angled culms. L. chaetocephalus has terete 
culms and is generally a larger plant. 

Selected specimens examined: Western Australia: c. 8 km S of Eneabba, A. Hopkins, 20 Oct 1978 (PERTH); c. 3 km W of 
Brand Highway on Green Head Road, B.G. Briggs 8604, L.A.S. Johnson, K. Meney, J.Pate & P. Linder, 7 Sep 1990 9 (NSW, 
PERTH); c. 3 km SE of Mt Lesueur, 3.9 km N of Jurien-Coomallo road on track E of Mt Lesueur, B.G. Briggs 7478 & L.A.S. 
Johnson, 29 Sep 1984 $ (NSW, AD, PERTH); Hi Vallee, Warradarge, M. Hislop 1788B, 24 Oct 1999 3 (PERTH, NSW); 
SW of Coomallo Creek, near junction of Brand Hwy, R. Hnatiuk 770568, 9 Aug 1977 <3 (PERTH); 6 km W of Brand Hwy 
on Cervantes Rd, Badgingarra Natl Park, K. Wilson 2706a <$ ,2706b 9 ,2 Oct 1979 (NSW); 2 miles north of Badgingarra, 
C.H. Gittins 1723b, Sep 1967 <3 (NSW, CANB, PERTH); 2 miles north of Badgingarra, A. S. George 6714, 13 Aug 1965 <3 
(PERTH, NSW); c. 6 km E of Badgingarra, B.G. Briggs 7457 & L.A.S. Johnson, 28 Sep 1984 9 (NSW, CANB, NBG, PERTH, 
PRE, RSA); 5 km SE of Badgingarra, G. Keighery 2559, 10 Sep 1979 9 (PERTH); 1.5 km W of Mount Lesueur, E.A. Griffin 
2093, 1 Sep 1979 3 (PERTH); 5 km S of junction of Mimegarra Road and Brand Highway, B.J. Keighery 126B, 9 Jul 1988 
3 (PERTH, NSW); 15 miles [24 km] N of Regans Ford, A.S. George 11334, 13 Aug 1972 3,9, (PERTH, K). 


Extension of range of Lepidobolus deserti Gilg 

Previous collections of this species have been from the Victoria Desert and Kalgoorlie region of southern 
inland Western Australia, with two specimens from about 300 km further west: i.e. 19 km W of Sharman Well, 
Perrinvale Station (29°02'S, 120°15'E), R.J. Cranfield 7148, 7 Sep 1988 3 (PERTH); 22 km E of Janies Well, 
Riverina Station (29°H'S, 120°49'E), R.J. Cranfield 7537, 19 Sep 1988 (PERTH). 

We now report extensions of range to the north-west by a further 350 km with the following two collections: 
NE Lochada Station, E of Morawa (29°04'06"S, 116°46T9"E), D.J. Edinger 6018, 17 Sep 2006 3 (PERTH); 
Kirkalocka, Lat: 28°33'61"S Long: 117°54'09"E, K.W. Dixon 1044, 29 July 2006 3, 9 (PERTH, NSW). The 
Kirkalocka location is more heavily wooded with a variety of taller shrubs, small trees and mallees than 
locations in the Great Victoria Desert. 

This range extension highlights the potential importance of yellow sand ridges as major refugia or dispersal 
conduits for taxa found in the Great Victoria Desert. We suggest that further botanical work is required 
on yellow sand ridge communities on the margins of the south west, as these may represent an important 
ecological community that has been previously overlooked for its biodiversity values. 


Infraspecific variation and intergradation between Lepidobolus species 

Interspecific hybrids or notable variation within species has not been reported in many genera of Australian 
Restionaceae, but are a feature of some species of Lepidobolus in Western Australia. L. preissianus and 
L. chaetocephalus have widely overlapping distributions and commonly occur intermixed with no sign of 
hybridisation. Similarly, L. quadratus is distinct where it occurs within the ranges of both of these species, 
and intergradation involving the rare and restricted L. basiflorus has not been reported. Collections within the 
ranges of L. deserti Gilg and L. spiralis K.A. Meney and K.W.Dixon are too few to give information on whether 
these co-occur with other Lepidobolus species, although some specimens may give evidence of intergradation 
between L. preissianus and L. spiralis. Also, some specimens suggest intergradation between L. preissianus, 
L. densus and L. eurardyensis where these occur together or in nearby locations. 

Variation within Lepidobolus preissianus: this widespread species, extending from Dirk Hartog Island and 
Kalbarri throughout the southwest to Cape Arid (Meney et al. 1999), includes plants of very diverse appearance. 
A lectotype, Preiss 1755(p.p.), was designated by Briggs & Johnson (1998: p. 28). When he described the 
species, Nees (1846: p. 66) recognised two varieties within it and these were later elevated to subspecies rank 
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(Briggs and Johnson 1998), i.e. L. preissianus Nees subsp. preissianus and subsp. volubilis (Nees) B.G.Briggs & 
L.A.S Johnson. Those authors have also used an unpublished name ‘L. preissianus subsp. arcuatus’ in herbarium 
annotations and this was also mentioned as an unpublished name by Meney et al. (1999). 

These names indicate the three most distinctive variants within the species, and there is some geographic 
pattern to the variation. 

L. preissianus subsp. preissianus occurs in sand-plain heath vegetation primarily from Kalbarri National Park in 
the north to the Perth region, in a belt predominantly west of longitude 116°E. It is characterised by smooth, 
glabrous, straight culms 0.8-1.5 mm diam. and predominantly straight rhizomes, the cataphylls with pale margins. 
In the extreme north of its range (e.g. Kalbarri) plants mostly have stout and tortuous to sinuose culms. 

L. preissianus subsp. volubilis occurs on white to yellow sandy soils, mainly E of longitude 116°E, and extending 
inland to the Coolgardie/Kalgoorlie area, and SE to the Lake King region. It is distinguished by its stout 
(1-1.8 mm diam.), rough, pubescent, grey to green sinuous culms and predominantly straight rhizomes. 
Cataphylls are brown but usually pale toward the margin or apex. In the Goldfields region, around Merredin 
and east to Coolgardie, the characters of stout, densely pubescent, sinuose culms are especially pronounced. 

The unpublished name ‘L. preissianus subsp. arcuatus’ was applied to plants at the south and south-west of the 
range of the species, occurring mostly on brownish or grey clayey sand, in moist sites. The plants have slender 
(0.7-1.0 mm diam.), slightly rough, usually glabrous, green culms and mostly arcuate (downward looping) 
rhizomes with dark cataphylls. The culms are often more widely spaced (c. 5 mm apart) than in the two named 
subspecies. 

In some localities, plants with the features of L. preissianus subsp. preissianus and subsp. volubilis co-occur 
without apparent intermediates. Over much of the distribution, however, most plants show a spectrum of 
features that suggest intergradation between preissianus and volubilis , or between either of these and ‘arcuatus’. 
To the south-east of Perth, some plants show features suggesting intergradation of all three. Since a large 
proportion of plants cannot be placed in any of the ‘subspecies’, we are not formalising ‘arcuatus’ as a third 
subspecies, and we suggest that the two named subspecies names be applied only where it seems useful to do 
so, at least until further studies are made. More detailed investigation may give reason to recognise these or 
other taxa to record the variation which we now treat as infraspecific. 
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Abstract 

Chromosome number determinations are reported for 22 species of Australian Restionaceae. The segregation of new 
species formerly included in Lepyrodia scariosa R.Br. sens. lat. has required the redetermination of voucher specimens 
and some previously reported counts apply to the newly segregated species. A recent DNA-based phylogeny is a basis 
for discussing these findings together with previously reported counts. In Restionaceae n = 12 appears plesiomorphic in 
Leptocarpoideae, while both n - 7 and n = 9 are found in Sporadanthoideae. 


Introduction 

Chromosome numbers in some Australian Restionaceae have previously been reported (Briggs 1963, 1966) 
but these cover only a minority of the species. Even fewer findings are available for the extra-Australian 
Restionaceae. Linder et al. (1998) reported that the only published cytological data for African species are 
three counts by Krupko (1962, 1966), viz Elegia racemosa (Poir.) Pers. 2n = c. 40; Staberoha cernua (L.f.) Dur. 
& Schinz n - 16 and Hypodiscus aristatus (Thunb.) Krauss n - 16. Dawson (2000) reported numbers for three 
New Zealand endemic taxa: 2n = 48 in Apodasmia similis (Edgar) B.G.Briggs & L.A.S.Johnson (as Leptocarpus 
similis Edgar), 2n = 18 in Sporadanthus ferrugineus de Lange, Eleenan & B.D.Clarkson and in S. traversii 
(F.Muell.) F.Muell ex Kirk. Briggs et al. (2010) present evidence that the clade customarily recognised as family 
Centrolepidaceae may perhaps be best placed within Restionaceae as subfamily Centrolepidoideae Burnett 
(see also Briggs & Linder 2009). For that clade, Cooke (1998) notes that chromosome data exist for only a few 
species of Centrolepis although Hamann (1960,1962) suggested a base number of n - 10. Anarthriaceae (sens, 
lat., including Hopkinsiaceae and Lyginiaceae), the other family of the restiid clade of Poales, show a range of 
numbers: n = 11 or 22 in Anarthria , n- 9 in Hopkinsia and n — 12 in Lyginia (Briggs 1966; Johnson & Briggs 
1981; Bell & Pate 1993). Chromosomes of Restionaceae are small (c. 1-6 pm), those of Anarthria are larger 
(c. 6-13 pm), while Lyginia shows intermediate size (5-7 pm). 

Of the three currently recognised subfamilies of Restionaceae (Briggs & Linder 2009), Restionoideae is 
limited to the African region while Sporadanthoideae and Leptocarpoideae are principally Australasian. 
Sporadanthoideae comprises three genera (species numbers include the new species of Sporadanthus and 
Lepyrodia described in this volume by Briggs and Johnson [2012]): Sporadanthus (8 spp.), Lepyrodia (22 spp.) 
and Calorophus (2 spp.). Subfamily Leptocarpoideae is more diverse, with 28 genera currently recognised and 
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about 117 species, including some not yet formally named. As noted below, DNA-based phylogenetic studies, 
however, indicate that the recognition of several of the genera of Leptocarpoideae should be reconsidered. 
All genera of both subfamilies are represented in Australia. Outside Australia, two species of Sporadanthus are 
New Zealand endemics, Empodisma minus (J.D.Hook.) L.A.S.Johnson & D.F.Cutler extends to New Zealand, 
Apodasmia includes one species in New Zealand (A. similis (Edgar) B.G.Briggs & L.A.S.Johnson) and one in 
Chile (A. chilensis (Gay) B.G.Briggs & L.A.S.Johnson), while Dapsilanthus disjunctus (Mast.) B.G.Briggs & 
L.A.S.Johnson is in south-east Asia and two Dapsilanthus species extend from northern Australia to southern 
New Guinea. 1 


Methods 

As in previous studies (Briggs 1963, 1966), the findings reported below are somatic numbers determined on 
root-tip material collected in the wild, using c. 130 minutes pre-fixation treatment with saturated aqueous 
p-dichlorobenzene followed by fixation in 3:1 ethyl alcohol: acetic acid and storage in 70% aqueous ethyl alcohol. 
Staining and maceration were by ethyl alcohol-hydrochloric acid-carmine (Snow 1963) for approximately 
1 hr at 60°C or for 24 hours or more if refrigerated at c. 4°C. Stained roots were stored in 70% ethyl alcohol at 
c. 4°C. The root cap was largely removed during squash preparation to facilitate spreading of the meristematic 
cells. Preparations were examined using phase-contrast optics. In one case, Meeboldina denmarkica , the 
finding is also supported by a meiotic haploid count from a developing anther of the same specimen. All 
voucher specimens (Table 1) have been deposited in the NSW Herbarium. A phylogeny of Leptocarpoideae, 
inferred by Briggs et al. (2010) from maximum parsimony analysis of frnL-F chloroplast DNA data, is used 
as a basis for presenting new and previously reported findings for this subfamily (Fig. 1). Bootstrap values 
for this tree are given by Briggs et al. (2010); some nodes are weakly supported but the general structure is 
consistent with trees based on concatenated data including additional genes (rbcL and trnK). The frnL-F tree 
is chosen for presenting the data since the taxon sampling of that region in Australian Restionaceae has been 
more comprehensive than for other DNA regions. The new records include some species of Leptocarpus and 
Meeboldina that are identified only by unpublished informal names. 


Results 

Chromosome numbers are reported for 22 Australian taxa (Table 1). Also chromosome counts (all 2n = 14) 
previously reported for Lepyrodia scariosa are identified as applying to the newly segregated L. cryptica and 
L. imitans (Briggs & Johnson, 2012) as well as to L. scariosa. 


Discussion 

The coverage of taxa is still too limited and uneven to provide a comprehensive picture of chromosomal 
evolution in Australian Restionaceae and does not indicate a plesiomorphous chromosome number for the 
family. 

In subfamily Sporadanthoideae, Calorophus has not been studied but there has been considerable sampling of 
Lepyrodia ( n = 7) and Sporadanthus (n = 9). The latter number is shared by the six Australian and the two New 
Zealand Sporadanthus species (Dawson 2000). Indeed the consistent difference in chromosome number was an 
early indication of these two species groups that are now recognised as genera (Briggs 1963; Johnson & Evans 
1963; Briggs & Johnson 1998). 

New and previously published records for the largely Australian subfamily Leptocarpoideae are shown in 
Fig. 1. Reported V numbers are shown beside the topology of a bootstrap consensus tree based on frnL-F data, 
modified from Briggs et al. (2010). Where a count is available for a species that was not included in the analysis, 
the name and count are included immediately above other species of the same genus. As noted by Briggs et al. 


1 Note added in proof: in addition there is the recently described Empodisma robustum Wagstaff & B.R.Clarkson 
in northern New Zealand (Wagstaff SJ & Clarkson BR [2012]. Systematics and ecology of the Australasian 
genus Empodisma (Restionaceae) and description of a new species from peatlands in northern New Zealand. 
PhytoKeys 13: 39-79). 
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Table 1. New chromosome number and voucher records. 


Taxon 

Chromosome 

Voucher 

Sex 

Collector & 

Locality 

Sporadanthoideae 

number 

(Herb. 

NSW) 

(dioecious 

spp.) 

collection 

number 

and 

comment 

Lepyrodia cryptica 

B.G. Briggs & L.A.S.Johnson 

2n = 14 

57107 

$ 

L.A.5. Johnson 
& B.G.Briggs s.n. 

W of Clarence, N.S.W. 

(count previously published as 
L. scariosa, Briggs 1963). 

L. drummondiana Steud. 

2n = 14 

94265 

6 

B.G. Briggs 512 

Stirling Range, W.A. 

L. glauca (Nees) F.Muell. 

2n = 14 

94755 

6 

B. G. Briggs 817 

W of Harvey, W.A. 

L. imitans 

B.G.Briggs & 

L.A.S.Johnson 

2n = 14 

61061 

6 

E.F. Constable 3030 

Beerwah, Qld., (previously 
published as L. scariosa, 
Briggs 1963) 

L. monoica F.Muell. 

2n = 14 

95053 

monoecious 

B. G. Briggs 545 

Devils Slide, Porongurup 
Range, W.A. 

Lepyrodia scariosa R.Br. 

2n = 14 

61067 

$ 

S.T. Blake 21716 

King John Creek, 

N of Caboolture, Qld, 


2n = 14 

60688 

monoecious 

O.D. Evans 

Malabar, N.S.W. 

(both counts previously 
published as L. scariosa, 
Briggs 1963). 

Sporadanthus rivularis 

B.G.Briggs & L.A.S.Johnson 

2n= 18 

95034 

$ 

B. G. Briggs 666 

Fish Creek, Shannon to 
Walpole road, SE of 

Shannon River, W.A. 

S. strictus (R.Br.) B.G.Briggs 

2n= 18 

95050 

$ 

B. G. Briggs 601 

WNW of Albany, W.A. & 


L.A.S.Johnson 


Leptocarpoideae 


Chord if ex amblycoleus (FMuell. 
B.G.Briggs & L.A.S.Johnson 

)2n = 14 

95093 

6 

B. G. Briggs 700 

Brockman Highway E of 
Alexandra Bridge, W.A. 

Chord if ex crispatus (R.Br.) 

B.G.Briggs & L.A.S.Johnson 

2n = 24 

84806 

$ 

B.G. Briggs 415 

W of Esperance on 
Ravensthorpe road, W.A. 

Chordifex microcodon 

B.G.Briggs & L.A.S.Johnson 

2n = 14 

95102 

$ 

B. G. Briggs 850 

S of Regans Ford on 

Gin Gin road, W.A. 

Dapsilanthus elatior 
(R. Br.) B.G.Briggs & 

L.A.S.Johnson 

2n = 24 

86989 

$ 

C.H. Gittins 1815 

From Wenlock towards Iron 
Range, Qld. 

Empodisma gracillimum 

(F Muell.) L.A.S.Johnson & 
D.FCutler 

2n = 24 

95017 

vegetative 

B.G. Briggs 737 

SW of Mowen, W.A. 

Hypolaena exsulca R.Br. 

2n = 24 

94993 

6 

B. G. Briggs 769 

Near Boallia, S of Busselton, 

W.A. 


2n = 24 

94987 

$ 

B. G. Briggs 866a 

Metricup, SW of Bussleton 
W.A. (counts differ from 

2n = 26 in Briggs 1966) 

Lepidobolus quadratus 

B.G.Briggs & L.A.S.Johnson 

2n = 24 

10248 

$ 

C.H. Gittins 1723a 

N of Badgingarra, W.A. 

Loxocarya gigas 

B.G.Briggs & L.A.S.Johnson 

2n = 24 

102490 

$ 

C.H. Gittins 1696a 

W of Coorow, W.A. 

Meeboldina denmarkica 

Suess. 

n = 12 

2n = 24 

90980 

6 

K. Mair 

Manjimup to Albany, W.A. 

Meeboldina ‘roycei' 

B.G.Briggs & L.A.S.Johnson 
unpubl. 

2n = 24 

95139 

6 

B.G. Briggs 814 

Bussell Highway N 
of Bunbury, W.A. 

Meeboldina 'thysanantha' 

B.G.Briggs & L.A.S.Johnson 
unpubl. 

2n = 24 

95209 

$ 

B. G. Briggs 634 

Kent River, Kenton, W.A. 

Melanostachya ustulata 

(F Muell.ex Ewart & Sharman) 

2n = 14 

94874 

6 

B. G. Briggs 786 

S of Busselton, W.A. 

B.G.Briggs & L.A.S.Johnson 

2n = 14 

94875 

$ 

B. G. Briggs 788 

S of Busselton, W.A. 

Stenotalis ramosissima (Gilg) 
B.G.Briggs & L.A.S.Johnson 

2n = 24 

94333 

$ 

B. G. Briggs 523 

S of Chester Pass, W.A. 

Taraxis grossa B.G.Briggs & 
L.A.S.Johnson 

2n = 24 

94933 

6 

B. G. Briggs 653 

Walpole River SW of 
Walpole, W.A. 


2n = 24 

95060 

6 

B. G. Briggs 635 

Peaceful Bay Road S of 

Bow Bridge, W.A. 
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c.52 Desmocladus fasciculatus 
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Tyrbastes glaucescens 
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Chordifex sinuosus 
Chordifex isomorphus 
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Chordifex dimorphus 
Chordifex fastigiatus 
Chordifex hookeri 
Chordifex monocephalus 
Chordifex amblycoleus 
Chordifex capillaceus 
Chordifex crispatus 
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Chordifex microcodon 
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Tremulina tremula 
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Meeboldina 'thysanantha' 
Meeboidina cana 
Meeboldina 'roycei' 
Meeboidina 'decipiens' 
Stenotalis ramosissima 
Leptocarpus laxus 
Leptocarpus sp. 

Leptocarpus 'elegans' 
Leptocarpus tenax 
Meeboldina coangustata 
Meeboldina scariosa 
Chaetanthus aristatus 
Chaetanthus tenellus 
Apodasmia similis 
Apodasmia chilensis 
Dapsilanthus elatior 
Dapsilanthus ramosus 
Hypolaena exsulca 
Hypolaena pubescens 
Hypolaena robusta 
Hypolaena grandiuscula 
c.22 Alexgeorgea nitens 

Alexgeorgea subterranea 
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Fig. 1. Chromosome number records (haploid numbers) in Leptocarpoideae, placed beside a phylogenetic tree 
(bootstrap consensus from trnL-V data) modified from Briggs et al. (2010). Bold lines indicate findings of n = 12 
(or tetraploid n = 24), where this may be inferred to retain the plesiomorphic condition for the subfamily. Counted 
taxa not included in the tree are placed next to (above) congeneric taxa. 
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(2010) the topology indicates that generic limits around Desmocladus-Harperia-Kulinia-Onychosepalum and 
Leptocarpus-Stenotalis-Meeboldina require revision to avoid paraphyly or polyphyly. 

From Fig. 1 we note as follows: 

There is a considerable diversity of chromosome numbers (n = 7, 11, 12, 16, c. 22, 24, 51-52) although the 
sampling of taxa is grossly incomplete. 

The plesiomorphic chromosome number for Leptocarpoideae is inferred to be n = 12. This number is found 
in Eurychorda, which is sister to the remainder of the subfamily. It also appears in Empodisma and Taraxis , the 
counted members of the early-branching Winifredia clade. In a range of other genera ( Hypolaena , Dapsilanthus , 
several species of Meeboldina [including Stenotalis ], Loxocarya and Lepidobolus ) the topology suggests that 
the number may also represent a plesiomorphous condition. Other findings of n = 12 are in Baloskion and 
Chordifex, but these genera include a variety of numbers and it is less clear whether a plesiomorphous condition 
has been retained. Bold lines in Fig. 1 indicate a finding of a probably plesiomorphous n = 12 (or n = 24) in a 
species represented in the tree or in a congeneric counted species. 

The finding of n = 24 in the New Zealand Apodasmia similis (Briggs in Dawson 2000) identifies this as a 
tetraploid on the same base number. 

If n = 12 is the base number for the subfamily, there has been repeated reduction in number, especially to 
n = 11 or n - 7, but also number increase in Alexgeorgea (n = c. 22) and in Chordifex monocephalus ( n = 16). 

The only notably high number is n = c. 52 in Desmocladus fasciculatus , a member of a very poorly sampled 
clade which does, however, include findings of n = 11 in Coleocarya and n= 12 in Lepidobolus. 

Loxocarya gigas, Meeboldina ‘roycei ms. and C M. thysananthus 5 ms., which have taller and stouter culms than in 
most congeneric species, do not show higher ploidy levels. 

In the genera that show several numbers, these numbers do not appear to be helpful in determining 
relationships. For example, DNA data show that the eastern Australian Chordifex species form a monophyletic 
group (Briggs et al. 2010) but, among these, C. dimorphus and C. fastigiatus show n = 7 whereas n = 16 is 
reported in C. monocephalus. By contrast, n = 7 appears elsewhere in Chordifex in the Western Australian 
C. amblycoleus and C. microcodon , neither closely allied to the eastern Australian species group. 
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Abstract 

Diploid bracken ferns separate morphologically, genetically and reproductively into a predominantly northern hemisphere 
clade comprising 11 subspecies placed in Pteridium aquilinum (L.) Kuhn and a predominantly southern hemisphere clade 
of two taxa. Circumscription of Pteridium esculentum (G.Forst.) Cockayne is here emended to include both taxa of the 
southern clade, respectively P. esculentum subsp. esculentum from Australasia and P. esculentum subsp. arachnoideum 
(Kaulf.) J.A.Thomson comb. nov. from Central and South America. 


Introduction 

Recent reassessment of Pteridium Gled. ex Scop, confirms Tryons (1941) basic concept of the genus as a 
well circumscribed entity separable into two groups of predominantly northern versus southern hemisphere 
distribution (Thomson 2000, 2004; Thomson & Alonso-Amelot 2002, Thomson et al. 2005, Thomson et al. 
2008, Der et al. 2009). Tryon treated these two assemblages as subspecies of P. aquilinum (L.) Kuhn, including 
respectively 8 and 4 varieties. The taxa of predominantly northern hemisphere distribution are currently 
treated as a clade of African and Laurasian affinity (Der et al. 2009) referred to below as the ‘northern clade. 
This comprises 11 diploid (2 n = 104) subspecies within P. aquilinum (for taxonomic summary see Table 1 in 
Thomson 2008; Marrs & Watt 2006). 

Importantly, two of the four taxa placed by Tryon (1941) within his predominantly southern hemisphere 
subspecies, P. aquilinum subsp. caudatum , are now known to have arisen through hybridisation between 
elements of the southern and northern clades (Brownsey 1989, Thomson 2000). Both alloploid taxa are 
considered to be tetraploid, based on correlation of nuclear DNA content (Tan & Thomson 1990) with 
guard-cell length (Thomson 2000, Thomson & Alonso-Amelot 2002). One taxon occurs in Central and South 
America and is currently given full specific status as P. caudatum (L.) Maxon (= P. aquilinum var. caudatum 
(L.) Sadeb.) by Thomson & Alonso-Amelot (2002). The other alloploid taxon, found in Australasia and 
SE Asia, corresponds to Tryons (1941) P. aquilinum var. yarrabense Domin. This is treated by Thomson & 
Alonso-Amelot (2002) as P. semihastatum (N.Wallich ex J.G.Agardh) S.B.Andrews pending the cytological 
investigation required to elucidate further the apparent variation in ploidy level and spore abortion noted 
amongst these plants by Brownsey (1989). 

Two diploid (2n = 104) sister taxa comprise the remainder of Tryons (1941) southern subspecies, forming an 
Australasian/South American pairing presumably of Gondwanan origin, referred to below as the ‘southern’ 
clade. These two taxa are given specific rank in most regional floras (see for example Brownsey 1989, 1998; 
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Mickel & Beitel 1988, Mickel & Smith 2004, Smith 1995) as P. esculentum (G.Forst.) Cockayne (= P. aquilinum 
var. esculentum (G.Forst.) Kuhn) of Australasia and P. arachnoideum (Kaulf.) Maxon (= P. aquilinum var. 
arachnoideum (Kaulf.) Brade) of Central and South America. 


Separation of Southern and Northern Clades 

The finding that hybrids between diploid northern and southern hemisphere progenitors may show significant 
spore abortion leading to partial or complete sterility suggests some degree of genetic incompatibility between 
the parent species (Brownsey 1989). Earlier, Klekowski (1973) attempted a direct experimental assessment 
of interfertility between representatives of these lineages using mass-cultured gametophytes in vitro, but 
unfortunately his results are difficult to interpret. Crosses between P. aquilinum subsp. decompositum (Gaud.) 
Lamoureux ex J.A.Thomson from Hawaii and ‘arachnoideum’ (presumably 2n = 104, see Postscript p. 479 in 
Jarrett et al. 1968) from the Galapagos Islands produced no viable sporophytes, suggesting possible reproductive 
barriers. However, in contrast, crosses involving gametophytes of P. aquilinum subsp. decompositum from 
Hawaii with P. caudatum from Honduras and ‘arachnoideum’ from Peru both produced viable sporophytes, 
as did crosses of Galapagos ‘arachnoideum’ with both Honduran P. caudatum and Peruvian ‘arachnoideum’. 
This complex pattern was interpreted by Klekowski as indicating “genetic endemism” of the Galapagos 
‘arachnoideum’. However, because P. caudatum carries genomes from both northern and southern lineages, 
these results maybe explicable in terms of reproductive discontinuity between diploid northern and southern 
clades if the Peruvian ‘arachnoideum’ used by Klekowski also carried genomic elements from the northern 
‘aquilinum’ lineage as a result of past introgression. Unfortunately, no voucher is cited by Klekowski (1973) 
and the identity of the Peruvian spore-parent used for the crosses cannot be verified. Both ‘arachnoideum’ and 
P. caudatum occur in Peru (e.g. NSW360578, C.M. Belshaw 3449 , Lamas, Peru, is annotated “Det. Rolla Tryon 
1967 New to Peru”). Sporelings from the crosses made by Klekowski were not grown on, so that their viability 
to maturity and their fertility are unknown. 

Many lines of evidence highlight divergence of the northern and southern bracken lineages, while linking 
‘esculentum’ and ‘arachnoideum’ as sister taxa in the southern clade. Morphological characters following this 
pattern include the presence versus absence of (i) free laminal lobes on segment axes, (ii) gnarled intervein 
trichomes on the lower laminal surfaces (Thomson & Martin 1996), and (iii) well-developed petiolar roots 
(O’Brien 1963,1990; McGlone et al. 2005). Nuclear genome sizes for ‘esculentum’ (2C = 16.0 ± 1.0 pg DNA) 
and ‘arachnoideum’ (2C = 16.5 ± 1.0 pg DNA) are comparable, but differ significantly from those measured in 
four subspecies of P. aquilinum (range 2C = 18.9 to 19.8 ± 1.0 pg DNA; Tan & Thomson 1990). A restriction 
site polymorphism common to both ‘esculentum’ and ‘arachnoideum’ that is not present in northern taxa has 
been identified in 45S rDNA (summarised in Thomson 2004; Thomson et al. 1995). The chloroplast genomes 
of the two southern taxa share a common sequence (Haplotype C, Thomson et al. 2005, Der et al. 2009) in the 
rps4 to trnS region distinct from the corresponding haplotypes of the northern lineage. A sequence comprising 
245 bp in mt-ITS shows 8 unambiguous differences between P. aquilinum from Britain and ‘esculentum’ from 
Australia (Wolf 1996). 

Molecular data calibrated using the fossil record place the divergence of Pteridium and Dennstaedtia at between 
114 Myr (Schneider et al. 2004) and 92 Myr ago (Pryer et al. 2004). Cladistic and phenetic analyses utilising 
both nuclear (Thomson et al. 1995, see Fig. 3A; Thomson 2000, Thomson et al. 2005) and chloroplast sequence- 
related data (Tan 1991, Der et al. 2009) show basal divergence of diploid bracken taxa into the northern and 
southern clades that may date to separation 100 to 30 Myr ago of Africa from a landmass including Australia, 
Antarctica, South America and New Zealand (Der et al. 2009, McLoughlin 2001, Scotese 2001). Even before the 
appearance of ocean barriers, strong latitudinal climatic influences within Gondwana are likely to have affected 
plant distribution (McLoughlin 2001) and may have facilitated differentiation of the two bracken clades. The 
close relationship of‘esculentum’ and ‘arachnoideum’ presumably reflects their continued contact at least until 
break up of the contiguous East Gondwanan landmasses representing South America, Australia and New 
Zealand. This separation culminated in the opening of the Drake Passage 32-28 Myr ago, and established the 
South Circumpolar Current that hastened the cooling of Antarctica (McLoughlin 2001). 

Taxonomy of the Southern Clade 

The distinction between southern hemisphere brackens and northern taxa assigned to Pteris aquilina L. was 
first emphasised by Hooker (1858). He delimited var. esculenta “which inhabits principally New Zealand, 
Australia, the Polynesian Islands and tropical South America” as comprising three forms, These were later 
referred by Tryon (1941) to Pteridium aquilinum var. yarrabense , var. esculentum , and var. arachnoideum. The 
latter two of these southern taxa are diploid and are both treated here as subspecies of P. esculentum. 
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Pteridium esculentum (G.Forst.) Cockayne, Rep. Bot. Survey Tongariro Natl Park 34 (1908), emend. J.A.Thomson 
Basionym: Pteris esculenta G.Forst., PI Esc. 74 (1786). 

Lectotype (designated by Brownsey 1989): Forster Herbarium 258 (418), BM001048405. 

Type locality: New Zealand. 

Description: Terrestrial fern with long creeping underground rhizomes. Fronds variable in size, c. 0.25-2.0 m 
long. Stipe c. 5-10 mm diam., bearing petiolar roots at base above junction with rhizome. Hairs present 
on fronds and rhizomes, scales absent. Nectaries present at bases of pinnae. Vernation gradual, acropetal. 
Laminae broadly elliptic to broadly ovate-triangular, 3- or 4-pinnate. Free lobes forming narrow wings, or 
long-decurrent segment bases present on segment axes. Ultimate segments linear, acute, entire, adnate and 
decurrent on one side. Laminal intervein surfaces with minute gnarled (distorted, irregularly tuberculate) 
trichomes (mostly 0.05-0.15 mm in length but occasionally longer, especially close to veins) causing a mealy 
appearance at low magnification (absent in a few glabrous or extreme shade-forms). When fertile, sori more 
or less continuous around margin of ultimate segments, protected by a membranous false indusium formed 
by the reflexed segment margin. Spores trilete, irregularly granulate. 

Chromosome number: 2n = 104 (references in Brownsey 1989) 

Genome size: 2C circa 16 pg DNA (Tan 8c Thomson, 1990). 

Distinguishing features: P. esculentum is distinguished fromP. aquilinum in having free lobes (or less commonly 
long-decurrent segment bases) on pinna and pinnule axes, well developed petiolar roots at the base of the stipe 
above its junction with the rhizome (see Fig. 1 in O’Brien 1990; 0’Brienl963, McGlone et al. 2005), gnarled 
trichomes on lower laminal intervein surfaces (Thomson 8c Martin 1996) causing a‘farinaceous’ (Tryon 1941) 
or ‘mealy’ (Brownsey 1989) appearance, and by its smaller genome size (2C circa 16 pg versus circa 19 pg DNA, 
Tan 8c Thomson 1990). 

Distribution: Australasia, Central and South America. 

Notes: petiolar roots are usually present, often numerous and strongly developed, in subspp. esculentum and 
arachnoideum , sometimes present in P. caudatum and P. semihastatum. Petiolar roots rarely occur in subspecies 
of P. aquilinum but when present are few and sparse (see for example subsp. pseudocaudatum (Clute) Hulten, 
NSW362481, R. Dale Thomas 94849 ,01 Nov 1985, Arkansas, USA; subsp. japonicum (Nakai) A.Love 8c D.Love, 
NSW420866, Wu Shifu 44, 05 Jun 1981, Lingan Hsien, China). 

Pteridium esculentum (G.Forst.) Cockayne subsp. esculentum 

Synonymy: Pteridium aquilinum (L.) Kuhn var. esculentum (G.Forst.) Kuhn, Chaetopt. 27 (1882), and see 
Tryon (1941). 

Distinguishing features: P. esculentum subsp. esculentum differs from P. esculentum subsp. arachnoideum in 
that segment midribs are slightly flattened to terete rather than winged (bilaterally sulcate against the lower 
segment surface), midribs and main veins of the ultimate segments are appressed-pubescent rather than finely 
arachnoid-pubescent with white hairs, and the margin of the false indusium is usually entire and glabrous 
rather than erose and sparsely ciliate. 

Distribution: Australia, New Zealand, New Caledonia, Solomon Islands, New Guinea, Solomon Is, Vanuatu, 
Fiji, Tonga; see Brownsey (1989). 

Ecology: see O’Brien (1963), McGlone et al. (2005). 

Notes: petiolar roots are well exemplified by NSW361591 ( R. Melville 3843 & J.H. Willis, 11 May 1953, Victoria, 
Australia). 

Pteridium esculentum (G.Forst.) Cockayne subsp. arachnoideum (Kaulf.) J.A.Thomson, comb. nov. 
Basionym: Pteris arachnoidea Kaulf., Enum. Filic. 190 (1824) nom. cons. prop. (Schwartzburd 8c Prado 2011). 
Type: L.A. von Chamisso s.n., LE. 

Type locality: Brazil 

Synonymy: Pteridium arachnoideum (Kaulf.) Maxon,/. Wash. Acad. Sci. 14:89 (1924), and see Mickel 8c Smith 
(2004); Pteridium aquilinum (L.) Kuhn var. arachnoideum (Kaulf.) Brade, Z. Deutsch. Verein Wiss. Kunz Sao 
Paulo 1:56 (1920), and see Tryon (1941). 
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Distinguishing features: separated from subsp. esculentum by the covering of fine, often twisted, white 
arachnoid hairs on the segment midribs and main veins which are slightly flattened and bilaterally sulcate, 
giving a winged rather than terete appearance, and by the erose margin of the false indusium. 

Distribution: Central America from Mexico south including the Caribbean Is, South America except Chile 
(Smith 1995, Mickel & Beitel 1988, Mickel & Smith 2004, Ortega 1990). 

Ecology: see Alonso-Amelot 8c Rodulfo-Baechler (1996), Portela et al. (2008), Silva 8c Matos (2006). 

Notes: the indumentum of the lower laminal surface of midrib, vein and intervein surfaces in subsp. 
arachnoideum is particularly variable. Hairs of veins and of the intervein surface appear to be under separate, 
although interacting, morphogenetic control in Pteridium , and either or both may be glabrous in some 
specimens of subsp. arachnoideum (Thomson 8c Martin 1996). For example, typical relatively long, twisted, 
thin, white arachnoid hairs of the veins of the ultimate segments in subsp. arachnoideum overlie the gnarled 
trichomes of the intervein areas in NSW361275 (F.J. Ortega 3389, 19 Jan 1993, Venezuela) but these arachnoid 
vein hairs are absent in NSW360580 ( K.U. Kramer 3050 & W.H.A. Hekking, 26 Feb 1961, Surinam; compare 
Figs 5 E,F in Thomson 8c Martin 1996). Petiolar roots are evident in NSW 362662 (E.R. Rosenstock 267, 06 Apr 
1914, Brazil). 


Discussion 

Morphological, molecular and reproductive evidence of the basal separation of Pteridium into a northern 
clade of African/Laurasian distribution and a southern Australasian/South American clade has been reviewed 
above. This dichotomy reflects the single major discontinuity in the genus, recognised in current taxonomic 
treatments by separation of the northern forms into P. aquilinum (see for example, Thomson 2004,2008) and 
here by grouping the two southern forms within P. esculentum. Consistency of ranking is maintained across 
the genus by this nomenclatural change, and it focuses attention on significant hierarchical information about 
relationships that is hidden if the two southern taxa are each given full specific status. 

Objective assessment of infra-specific taxonomic ranking is often difficult, especially when dependent mainly 
on morphological evidence. Phenetic or cladistic analysis based on the use of amino acid or nucleotide sequence 
data to generate measures of similarity provides one useful approach. In such cases, nodes are positioned on an 
indirectly time-related scale that reflects cumulative mutational change, permitting meaningful comparison 
within and between phenograms (Avise 2009). This approach has been particularly helpful in Pteridium, 
where an attempt has been made to standardise subspecies ranking in the northern clade covering P. aquilinum 
(Thomson, 2004, Thomson et al. 2005, Thomson et al. 2008). An example is provided by DNA-fingerprinting 
data for ‘esculentum’, ‘arachnoideum’, and representatives of 10 of the 11 subspecies of P. aquilinum comprising 
the northern clade (see Fig. 6 in Thomson et al. 2005). Arbitrarily-Primed PCR and Inter Simple Sequence 
Repeat data for 41 primers allowed band presence/absence to be scored for 475 sites and used to calculate 
similarity matrices for clustering analysis. The northern and southern clades separated basally at a coefficient 
of association (CA) of 0.52, considered here to be consistent with the species ranking suggested by reproductive 
discontinuity between these two clades. All 10 of the northern taxa considered to be of subspecies status 
on morphological and inter-breeding criteria (Thomson 2004, 2008) separated from sister clades between 
CA = 0.65 and CA = 0.75. The two southern taxa, ‘esculentum’ and ‘arachnoideum’, separate at CA = 0.82 
consistent with subspecies rather than species ranking. 

The case for assigning ‘arachnoideum’ to subspecies level as P. esculentum subsp. arachnoideum is clear and 
strong. The close relationship of‘arachnoideum’ and‘esculentum’ is supported by the distinctive synapomorphy 
of gnarled intervein trichomes, and by the extensive molecular data summarised above. They share the 
distinctive plesiomorphy (with respect to Dennstaedtia ) of free laminal lobes on segment midribs. Subspecies 
ranking of these two southern taxa maximises the information provided in the systematic treatment of the 
genus as a whole, and establishes consistent infra-generic rankings across Pteridium. Importantly, the name 
‘arachnoideum’ is retained, albeit at lower rank than recommended by Schwartsburd & Prado (2011) in their 
recent conservation proposal. 
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Abstract 

Utricularia blackmanii R.W.Jobson from igneous regions in northern Queensland (Australia) is described as new 
and is considered to be a member of Utricularia subg. Polypompholyx section Pleiochasia. The distribution and habitat 
preferences of this species are described and the morphological differences between U. blackmanii and the species with 
which it was confused previously are discussed. Specifically, this new species is distinguished from U. dichotoma Labill., 
U. hamiltonii F.Lloyd, U. fistulosa P.Taylor, U. singeriana F.Muell., U. terrae-reginae P.Taylor, U. triflora P.Taylor, and 
U. tubulata F.Muell. by means of a diagnostic key. 


Introduction 

The genus Utricularia L. (Lentibulariaceae) contains 214 monographed species worldwide, with c. 62 
(47 endemic) of these found in Australia (Taylor 1989). The genus is divided into the three subgenera 
Polypompholyx , Bivalvaria , and Utricularia (sensu Muller & Borsch 2005); the former containing three sections 
with all but one of the c. 39 species being endemic to Australia, and the latter two containing 35 sections with 
c. 178 species (Taylor 1989; Gassin 1993; Lowrie 1998,2002; Lowrie et al. 2008). 

Based on the combination of peduncles that lack scales, bladder-traps with a single unbranched dorsal 
appendage and calyx lobes equal two, Utricularia blackmanii (Fig. 1) is considered a member of sect. Pleiochasia 
(subg. Polypompholyx ) (Reut & Jobson 2010). Within sect. Pleiochasia, U. blackmanii is found to always have a 
hollow peduncle; a synapomorphy for members of the group B’ clade (Reut & Jobson 2010, fig. 1) that consists 
of taxa distributed across northern Australia (Fig. 2). 

When morphological characters are compared with these allied species, as described by Taylor (1989), it is 
clear that U. blackmanii is distinct from Utricularia hamiltonii F.Lloyd (Taylor 1989, fig. 17, p. 126), U. fistulosa 
P.Taylor (ibid., fig. 22, p. 136), U. singeriana F.Muell. (ibid., fig. 21, p. 134), U. terrae-reginae P.Taylor (ibid., 
fig. 11, p. 112), U. triflora P.Taylor (ibid., fig. 18, p. 128), and U. tubulata F.Muell. (ibid., fig. 23, p. 138) 
(Fig. 4a-f), and is not closely allied with U. dichotoma (ibid., fig. 10, p. 109) (Fig. 5). 

The first recorded collection of Utricularia blackmanii was made by Archibald Blackman in July 1906 
( A.H. Blackman s.n ., BRI-AQ53148) in the Newcastle Range, E of Forsayth, Queensland, Australia. There have 
been 15 subsequent collections from widely separated areas between 16.3-19.9° S, and 142.4-146.2° E (Fig. 2). 
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In July 1980, Peter Taylor determined a specimen of U. blackmanii from c. 60 km NNW of the Valley of 
Lagoons homestead ( Lazarides 8158 ) as “U. sp. nova P. Taylor”, only to re-determine it as U. dichotoma Labill. 
(June 1985) while preparing the description of this species for his monograph (Taylor 1989). 

Several years later, in an undated hand-written letter (c. 1987) that is attached to a specimen of U. dichotoma 
collected in the Far North Western Plains, N.S.W. ( Jacobs 4943), Peter Taylor stated, based solely on the 
minimal projection of the bract below the point of attachment, that he “did at one time consider [it] to be 
perhaps a distinct species”, but decided to include it “in a very variable U. dichotoma ”,. This statement is partly 
in reference to specimens of U. blackmanii collected near Croydon, Queensland ( Blake 19585, Speck 4725), but 
also applies to other specimens of bona fide U. dichotoma such as Jacobs 4943, as well as Crisp 2971 from the 
Blackdown Tablelands, Queensland. 

The characters that might best have helped Taylor to determine the identity of this taxon were the shape and 
colour of the base of the lower lip (i.e. five white, raised ridges), but these features are difficult to observe in 
dried specimens and only rarely recorded at the time of collection. Even so, several collectors of U. blackmanii 
have noted the striking white mark at the base of the lower lip (eg. Blake 19585, Wannan 1163, Carlquist 15226, 
and Kahler & Appelman TH5056) and it was these descriptions of the corolla that prompted my own field 
investigations of U. blackmanii. 

Accordingly, the new taxon is named and compared with the morphology of related species, for which 
distinguishing characters are presented in a discussion and diagnostic identification key. This paper also 
provides notes on its phenology, distribution, ecology, and conservation status. Terminology follows Taylor 
(1989). 


Methods 

Relevant dried and alcohol-preserved material representing all related species, held at the National Herbarium 
of New South Wales (NSW), Queensland Herbarium (BRI), Australian National Herbarium (CANB), 
Northern Territory Herbarium (DNA), Western Australia Herbarium (PERTH), State Herbarium of South 
Australia (AD), and the National Herbarium of Victoria (MEL) were examined. Fresh material of U. blackmanii 
was also studied. Seed and pollen characteristics were investigated using a standard compound microscope 
(magnification xlOO). The distribution map (Fig. 2) and all associated data were generated and downloaded 
from the Atlas of Living Australia’ web site [http://spatial.ala.org.au/]. 


Taxonomy 


Utricularia blackmanii R.W.Jobson, sp. nov. 

Diagnosis: U. triflorae affinis sed cristis in labio inferiore corollae manifeste elevatis differt. 

Type: Australia: Queensland: Cook: 100 Mile Swamp, E of Mt Surprise (18.205° S, 144.574° E), 20 May 2011, 
R.W. Jobson 1253 (holo: NSW; iso: BRI, K, DNA). 


Small to medium-sized perennial, terrestrial herb. Rhizoids capillary, simple, up to 10 mm long 0.1-0.3 mm 
thick, numerous from base of peduncle, with one or a few from nodes of stolon. Stolons numerous, filiform, 
c. 0.3 mm thick, branched, up to 100 mm long, internode length 12 mm long. Leaves numerous, several from 
base of peduncle and often in pairs (sometimes in threes) from stolon internodes, petiolate; lamina 0.5-1 mm 
wide, c. 8-20 mm long, linear to narrowly obovate, single nerve, apex rounded. Traps stalked, numerous at base 
of peduncle and up to three at nodes of stolon, ± uniform, ovoid, 2-2.5 mm long; mouth lateral, with a simple 
subulate dorsal appendage 18-22 mm long; two lateral appendages somewhat flattened, weakly laciniate at 
apex, ventral wings fimbriate or rarely entire. Inflorescence erect, solitary 60-340 mm long; peduncle terete, 
glabrous, hollow, 0.3-1.2 mm thick. Scales absent. Bracts and bracteoles 0.5-2 mm long, ± similar, basifixed, 
slightly gibbous at base, ovate-deltoid with apex acute. Flowers 2-6, in opposite pairs or whorls of three on an 
elongated racemose axis, pedicels erect, tapering apically, dorsiventrally flattened, 2-7 mm long. Calyx lobes 
unequal; upper lobe c. 2 mm long, 2.5 mm wide, broadly ovate with apex rounded; lower lobe c. 2 mm long 
1.7 mm wide with apex emarginate. Corolla light violet; lower lip 6-9 mm long with five white raised ridges at 
base, bordered marginally by a slightly darker violet band, two outer ridges c. 14 length of three central ridges, 
the central ridge sometimes c. 14 longer than neighbouring ridges; upper lip constricted at middle, at which 
point it is reflexed to c. 90 degrees, superior part obovate with apex emarginate or slightly bilobed, inferior part 
broadly ovate, ciliate towards margin. Lower lip with limb transversely elliptic, apex rounded, weakly 3-lobed; 
palate pubescent, with a marginal rim; spur subulate, straight or curved forwards near apex, widely diverging 
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Fig. 1. Utricularia blackmanii a, habit; b, leaf; c, bracts & bracteoles with pedicel base in situ ; d, stolon node; 
e, bladder-trap in lateral view; f, flower in frontal view; g, flower in dorsal view; h, flower in lateral view; i, stamen; 
j, upper lip of corolla; k, seed; 1, fruiting capsule with calyx. Scale bars: a = 60 mm; b, j, 1 = 5 mm; c = 3 mm; 
d, k = 6 mm; e = 2.4 mm; f-h = 10 mm; i = 2 mm. Material used: a, k = Jobson 1253 (NSW877562); f-h = photograph of 
living collection, Jobson 1253 ; b-e, i-j = Jobson 1253 (alcohol preserved material - NSW921352); 1 = Fensham 4638 (BRI- 
AQ499114). 
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from, and approximately as long as lower-lip. Staminal filaments curved, c. 0.1 mm long, anther thecae 
sub-distinct. Ovary ovoid, c. 0.1 mm long; style short (half as long as ovary); stigma with lower lip transversely 
elliptic, upper lip smaller, deltoid. Capsule globose, 2-4 mm diam.; walls thin, dehiscing by a single, ventral, 
longitudinal, marginally thickened slit. Seeds cylindrical, c. 0.5 mm long, 0.2 mm wide. Pollen: 3-colporate, 
c. 25 x 25 pm ( Jobson 1253, NSW877562). 

Specimens examined: Queensland: Burke: SE of Croydon, Blake 19585, 17 Jul 1954 (BRI-AQ389854); SE of Croydon 
Township, Speck 4725, 17 Jul 1954 (CANB96177); Cook: Hanns Tableland, Jago 4331, 3 May 1997 (BRI-AQ663340); 
Messmate Spring, Whitewater, E of Mt Surprise, Fensham 4492, 2 Jun 2001 (BRI-AQ498872); Pretty Plains, NNW of Valley 
of Lagoons homestead, Lazarides 8158, 9 Aug 1976 (CANB265007); Swamp near Undara lodge, Wannan 1163,2 Apr 1999 
(BRI-AQ719529, NSW603288); Middle Granites, Undara National Park, SE of Mt Surprise, Cumming & Smith 25117, 
24 Mar 2008 (BRI-AQ840616); Newcastle Range, Blackman s.n, Jul 1906 (BRI-AQ53148); On road to Yarama, S of the 
Gulf Development Rd turnoff, Jobson 1254, 20 May 2011 (NSW877567); North Kennedy: Between Millstream Falls and 
Mt Garnet, Carlquist 15226, 5 Jul 1977 (BRI-AQ324188); Spyglass, N of Charters Towers, Fensham 4547, 16 Jul 2001 (BRI- 
AQ499057); Dotswood, NW of Townsville, Fensham 4638, 13 Aug 2001 (BRI-AQ499114); Hann Highway towards ‘Clarke 
Hills’, Bean 12260, 9 Aug 1997 (BRI-AQ661424); ESE of Kings Knob, Reedy Springs, Kahler & Appelman TH5056, 26 Mar 
2002 (BRI-AQ771583); South-west of Ross River Dam, Townsville, Danielsen 70509, 7 May 2009 (BRI-AQ871957). 

Additional specimens referenced: Utricularia dichotoma: Queensland: Leichhardt: Expedition Range, Blackdown 
Tableland, Crisp 2971, 12 Jun 1977 (BRI-AQ0321920); ‘Pony Hills’, E of Injune, Jobson 1305 (NSW886098). New South 
Wales: North Far Western Plains: Peery Lake, Jacobs 4943,4 Nov 1986 (NSW251155). 

Etymology. The specific epithet refers to Archibald Hugh Blackman who in 1906 collected the first recorded 
specimen in the Newcastle Range, E of Forsayth. He was born in Queensland in 1868, the son of Frederick 
Archibald Blackman, owner of ‘Warro’ station and avid herpetologist. Archibald Hugh Blackman was a 
surveyor in the field staff of the Queensland Chief Engineer’s branch. He died in Queensland in 1923 
(pers. correspondence from Dr Glenn Shea, Australian Museum). 

Phenology. Flowers and fruits recorded from March until August. Seed-set has been observed in two specimens: 
Jobson 1253 (type) and Fensham 4638, representing a northern and southern population respectively. 
Observation of recent flowering in cultivated material derived from the type location indicates that autogamy 
is not a primary means of fertilisation. A faint sweet fragrance emanates from freshly-opened flowers. 

Distribution and Ecology. Australia: Queensland: Burke, Cook and North Kennedy districts (endemic to the 
Einasleigh Uplands bioregion). Recorded north to Hann Tableland NW of Mareeba (alt. 400 m), and south to 
19.9° S, just north of Reedy Springs, c. 360 km west of Bowen (Kahler & Appelman TH5056) (Fig. 2). 

Distribution is mostly at elevations between 350-900 m, on basalt tablelands of various volcanic provinces and 
associated lava fields (Zhang et ad. 2000), both north and south of Atherton, and the most westerly populations, 
from ~30 km SE of Croydon, are found on an igneous province elevated between 200-300 m (Fig. 2). 

This species is usually uncommon locally, inhabiting permanently wet Melaleuca- fringed swamps, or 
ephemerally wet springs, creek-lines, and boggy savannah grasslands. It often grows in open woodland 
(including Corymbia and/or Eucalyptus ) on sandy mud, gilgais on clay plains, or on weathered granite 
substrate in alluvial flood areas (Fig. 3). Populations are often found in association with grasses, sedges, 
Xyris spp, Drosera spp, Utricularia spp, in woodlands dominated by one or several of the following species: 
Corymbia clarksoniana (D.J.Carr & S.G.M.Carr) K.D.Hill & L.A.S.Johnson, C. ellipsoidea (D.J.Carr & 
S.G.M.Carr) K.D.Hill & L.A.S.Johnson, C. tessellaris (F.Muell.) K.D.Hill & L.A.S.Johnson, Eucalyptus 
camaldulensis Dehnh., E. creba F.Muell., E. platyphylla F.Muell., Melaleuca bracteata F.Muell., and M. viridiflora 
Sol. ex Gaertn. 

Conservation Status. Although U. blackmanii has a wide distribution across northern Queensland (Fig. 2), 
it is mainly restricted locally to isolated, ephemeral swampy habitats (Fig. 3). Most previous collections were 
made on private or crown land, with one of these ( Jago 4331 ) collected just outside the boundary of Hann 
Tableland National Park, NW of Mareeba. Near Undara, towards the middle of its distributional range, a 
single collection ( Cumming & Smith 25117) represents the only known population formally protected within 
the Undara Volcanic National Park. Four other specimens collected near this locality were found on swampy 
ground outside the northern boundary of the National Park. Given that Utricularia is usually obligately aquatic 
or helophytic (Jobson & Morris 2000), it is likely that collectors have often missed this species due to the 
seasonally ephemeral nature of these habitats (Fig. 3). Further study is required to determine the conservation 
status of this species. 
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Fig. 3. Ephemeral wetland habitat near Undara, Queensland, containing a population of Utricularia blackmanii. 
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Notes. Previously U. blackmanii has been confused with U. dichotoma, although there was some early 
hesitation by Taylor regarding its identity Nevertheless, a comparison of inflorescence structure alone 
(Figs. 5a, b) reveals features that differ widely from the current circumscription of U. dichotoma (Taylor 1989), 
most notably the presence of a hollow peduncle, in addition to the shape and white coloration of the central 
palate ridges. Across the highly variable U. dichotoma , a species complex distributed in all states and territories 
of Australia, except the Northern Territory, there is a fair degree of variation in the shape of these lower lip ridges 
(pers. observations; Taylor 1989). To bring such variation into focus relative to North Queensland, the 
U. dichotoma image shown in Figure 5 represents a specimen from the Leichhardt region of Queensland 
c Jobson 1305, NSW886170). 

Similarly, and until recently, U. dichotoma has also been allied with U. uniflora R.Br., based mainly on the 
general shape of the corolla. The main differences between these taxa involve the length of the ridges at the 
base of the lower lip and the always single-flowered inflorescences in U. uniflora (Taylor 1989) and it was not 
until the molecular genetic studies of Reut and Jobson (2010) that U. uniflora was placed in a distant clade. 

Based on the current assessment of morphological characters (refer to Key to Species), U. blackmanii is 
hereby considered a member of group B’, as described in the phylogenetic study of Reut and Jobson (2010). 
All members of this group share a tubulate peduncle (refer to Key to Species) and U. blackmanii shares many 
characters in common with one of the groups members: U. triflora; a species known only from restricted areas 
south-east and west of Darwin (Fig. 2; Taylor 1989). 

The most salient of these characters is the subulate shaped corolla spur with an acute apex, white lower 
lip palate and flowers arranged in a terminal whorl (Figs. 1, 4a, b). However, U blackmanii (Fig. 4a) can be 
distinguished from U. triflora (Fig. 4b) by the presence of raised ridges at the base of the lower lip; whereas 
in U. triflora the basal region is a white patch that is only slightly raised above the palate surface; this patch is 
also broadly rimmed with purple, in contrast to the thin purple margin seen in U. blackmanii. The lower-lip of 
U. triflora is always distinctly 3-lobed, but only vaguely so in U. blackmanii and the upper-lip of U. blackmanii 
(Fig. 4a) is emarginate or shallowly bilobed, whereas it is deeply emarginate to bilobed in U. triflora (Fig. 4b). 


Key to Related Species 


(Australian State and Territory abbreviations: N.S.W. = New South Wales; N.T. = Northern Territory; 
Qld = Queensland; Tas. = Tasmania; Vic. = Victoria; W.A. = Western Australia) 


la. Peduncle solid; lower lip of corolla dark purple with conspicuous ridges at base, central ridges 


yellow. U. dichotoma (Qld, N.S.W., W.A., Vic., S.A., Tas.) 

lb. Peduncle hollow.2 


2a. 

2b. 

3a. 

3b. 

4a. 

4b. 

5a. 

5b. 

6a. 

6b. 


Freely suspended aquatic; leaves verticillate, narrowly linear; peduncle inflated; corolla very pale 
pink with a very slender spur, 15-20 mm long. U. tubulata (W.A., N.T., Qld) 

Terrestrial or affixed aquatic; leaves not verticillate . 3 

Leaf apex acuminate . 4 

Leaf apex acute to rounded . 5 


Corolla white or very pale violet, 15-20 mm long, lower lip transversely elliptic, entire, the upper 
lip apex truncate to emarginate. U. terrae-reginae (Qld) 

Corolla violet 6-12 mm long; lower lip quadrate, obscurely 3- or 4-crenate; upper lip apex deeply 
2-lobed. U. hamiltonii (W.A., N.T.) 


Spur of corolla subulate, with apex acute . 6 

Spur of corolla cylindrical or conical, with apex obtuse. 7 

Corolla mauve with slightly raised white 5-lined blotches at base of lower lip and yellow patch at 
extreme base of palate. U. triflora (N.T.) 

Corolla light violet with five prominently raised white ridges at base of lower lip . 

. U. blackmanii (Qld) 

U. singeriana (W.A., N.T.) 
.. U.fistulosa (W.A., N.T.) 


7a. Corolla purple-violet, lower lip at least twice as long as spur 
7b. Corolla white, lower lip shorter than spur. 
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Fig. 4. Floral variation a, Utricularia blackmanii , and closely allied species b, U. triflora , c, U. singeriana, d, U. fistulosa, 
e, U. terrae-reginae, and f, U. hamiltonii. Not to same scale. 
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Fig. 5. Comparison of floral form a, lateral view, and b, dorsal view in Utricularia dichotoma (top) versus U. blackmanii 
(bottom). Both to indicated scale. 
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SHORT COMMUNICATION 

Lectotypification of Diodontium filifolium F.Muell. 

(Asteraceae: Coreopsideae) 


A.E. Orchard 


As part of a project to prepare a treatment of Asteraceae tribe Coreopsideae for the Flora of Australia, some 
discrepencies were noted between putative type material of Diodontium filiforme F.Muell. in the National 
Herbarium of Victoria and that in Kew, necessitating a lectotypification of the name. 

Diodontium filifolium F.Muell., Hooker s /. Bot. Kew Gard. Misc. 9: 19 (1857) 

Glossogyne filifolia (F.Muell.) F.Muell. ex Benth., FI. Austral. 3: 544 (1867) 

Type: In collibus granticis nec non in plaga elevata petraea arenoso-rupestri (sandstone table-land) inter 
flumen Victoria et Sturts Creek; lecto (designated here): head of Sturt’s Creek, Feb. [18]56, F.Mueller s.n., 
MEL 21569408!; syn: sources of Hooker’s Creek, F.Mueller s.n., Herbarium Hookerianum 1867, K 000009765 
(photo!). 

Mueller cited the original collecting locality as “inter flumen Victoria et Sturt’s Creek”. The holotype in MEL 
is annotated “head of Sturt’s Creek”, while the specimen in K is labelled “sources of Hooker’s Creek”. The two 
specimens are at a similar state of development and are probably duplicates with only the collecting locality 
expressed slightly differently. However, to put the situation beyond doubt, the MEL collection is here chosen 
as lectotype. 
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SHORT COMMUNICATION 

Lectotypification of Glossocardia orthochaeta (F.Muell.) 
Veldkamp (Asteraceae: Coreopsideae) 


A.E. Orchard 


do Australian Biological Resources Study, GPO Box 787, Canberra ACT 2601, Australia 


As part of a project to prepare an account of the Helianthieae alliance for Flora of Australia, it has been necessary 
to re-examine type material, and in some cases to lectotypify. 

Glossocardia orthochaeta (F.Muell.) Veldkamp is a rare species from north-eastern Queensland, known from 
only three localities. It had not been collected for 40 years when rediscovered on Kallanda Station in 2001 
(Pollock (2002). 

The species (as Glossogyne orthochaeta F.Muell.) was based on an 1891 collection by Stephen Johnson from 
the South Coen River. There are three sheets of this species in MEL with virtually identical labels in Mueller’s 
handwriting. All three specimens are at a similar stage of development, and are almost certainly from a single 
collection. The sheet with slightly more copious material is here chosen as the lectotype, and the other two 
accepted as duplicates (isolectotypes). 

Glossocardia orthochaeta (F.Muell.) Veldkamp, Austrobaileya 3: 741-744 (1992) 

Glossogyne orthochaeta F.Muell., Viet. Naturalist 8: 116 (1891). Type: “Near the South Coen-River; Stephen 
Johnson.” 

Lectotype (designated here): Coen River, 1891, Stephen Johnson s.n., MEL1594279; isolectotypes: MEL1594280, 
1594281. 
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Abstract 

Acacia atrox Kodela subsp. planiticola Kodela & L.M.Copel., a new, rare and threatened subspecies, is described and 
illustrated. Notes are also given on its distribution, habitat, etymology and conservation status. The subspecies is known 
only from a single population in Kirramingly Nature Reserve on the North Western Plains of New South Wales, Australia. 
With its unusual, sharply pungent-pointed, sessile, basally dilated phyllodes, subsp. planiticola appears to be closely related 
to typical Acacia atrox Kodela, and both taxa are thought to be clonal with plants spreading vegetatively beneath the 
ground via root suckers. Although all plants are in a conservation reserve, Acacia atrox subsp. planiticola is considered 
threatened due to its small population size and its vulnerability to stochastic events. 


Introduction 

During May 2010, the vegetation and floristics of Kirramingly Nature Reserve were surveyed under contract 
with the Parks & Wildlife Group of the NSW Office of Environment & Heritage (formerly Department of 
Environment, Climate Change & Water). Over 260 vascular plant species were recorded with a number of 
these being of some conservation significance or thought to be potentially undescribed taxa requiring further 
taxonomic investigation (Copeland 2010). One of these taxa, a tall shrub or small tree up to 6 m high, was a 
species of Acacia clearly similar to Acacia atrox Kodela, an endangered species from the Delungra district on 
the North Western Slopes of New South Wales. The distance between these two taxa is c. 100 km. Specimens of 
the putative new taxon were compared with all specimens of A. atrox held at the National Herbarium of New 
South Wales (NSW) to confirm its taxonomic distinctiveness. This paper describes the new subspecies, gives 
notes on its distribution, habitat, etymology, phenology and conservation status, and discusses the diagnostic 
features distinguishing typical Acacia atrox and the new subspecies. 
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Taxonomy 

Acacia atrox Kodela subsp. planiticola Kodela & L.M.CopeL, subsp. nov. 

Diagnosis: A. atroci subsp. atroci similis sed phyllodiis minus rigidis venis longitudinalibus paucioribus atque 
minus prominentibus et eis basibus minus expansis, capitulis maioribus floribus numerosioribus praecipue 
differt. 

Acacia sp. aff. atrox (Kirramingly N.R., L.M. Copeland 4422) NSW Herbarium (Kodela 2012) 

Acacia sp. Kirramingly N.R. ( L.M.Copeland 4422) Kodela (Centre for Australian National Biodiversity Research 
2012 ). 

Type: New South Wales: North Western Plains: Kirramingly Nature Reserve, c. 30 km SSW of Moree, [precise 
locality withheld for conservation purposes], L.M. Copeland 4422 &M. Kerr , 14 May 2010 (holo: NSW864862; 
iso: BRI, CANB, K, MEL, MO, NE, NSW864863, PERTH). 

Tall shrub to small tree to 6 m high; branching from near base with spreading canopy; spreading by suckering. 
Bark grey-brown, rough, firm-flakey, vertically fissured. Branchlets terete, pale light green to yellowish green, 
becoming darker and brownish in colour with age, with inconspicuous low rounded longitudinal ridges, 
glabrous. Phyllodes sessile, perpendicular to slightly upwards-inclined on branches (often more inclined 
distally along branches), ± straight to slightly curved, ± terete to somewhat quadrangular in section, the 
venation indistinct with at least 4 inconspicuous veins (the obscure or unclear venation can be further confused 
when dry phyllodes are longitudinally wrinkled/ridged), possibly other minor veins present (which are not 
detectable on surface), (15-) 20-50 mm long, (0.7-) 0.8-1.5 mm wide, ± rigid, light green, glabrous (except 
immature phyllodes have scattered, appressed, white-hyaline hairs); apex gradually to somewhat abruptly 
tapered towards a straight, pungent, fine, orange-brown tip (0.7-) 1-1.5 (-2.2) mm long); base abruptly 
broadened (longitudinally splayed) leaving a (1-) 1.5-2 (-2.2) mm long, ± obovate scar on branch when lost; 
gland inconspicuous, light green (same colour as phyllode) to yellowish or orange-brown, ± circular to oval, 
0.4-0.8 mm long, situated on the upper margin or vein at or near (to 1.5 (-2.5) mm above) phyllode 
base, sometimes a second similar minute gland c. l A- 2 A from base (this gland sometimes slightly raised by 
an outgrowth of the phyllode margin where the gland occurs); galls narrowly ovoid and distally tapering 
(similar in shape to Hakea species with narrow tapering follicles) commonly formed within some phyllodes. 
Inflorescences paired (often one missing) or sometimes single on a rudimentary raceme axis to 1 mm long 
(therefore often appearing simple); peduncles (5-) 12-32 mm long, slender, reddish/purplish brown, glabrous; 
bracts at base of peduncles markedly concave, ± broadly ovate, to 1.5 (-2) mm long, ciliolate, often splitting 
and caducous; heads globular, c. 33-41-flowered, 7-11 mm diam. (dry specimen), cream-coloured to pale 
yellow. Bracteoles ± spathulate to obovate (often concave-convex and gradually broadening towards apex), 
0.6-0.9 mm long, ciliolate, minute hairs also on the outer surface of the claw especially along midline. Flowers 
5-merous; calyx cupular, 0.7-1 (-1.2) mm long, dissected for c.Ye-Vs (-14), with appressed to spreading, minute, 
hyaline-white hairs at base, often scattered on tube and concentrated along the ribs and lobes, ciliolate along 
the broadly acute to obtuse lobes; corolla 1.8-2.2 mm long, dissected for c.Vi or more its length, probably 
splitting towards base with age, the petals 1-veined, mostly glabrous, with minute hairs or granules (appearing 
papillose) towards apex mainly along the margin (sometimes forming a white tuft at tip), acute and often 
purplish in upper half; ovary densely white-puberulous. Pods and seeds not seen. (Figs. 1-4). 

Additional specimens examined: New South Wales: North Western Plains: Kirramingly Nature Reserve, c. 30 km 
SSW of Moree, L.M. Copeland 4421, 6 May 2010 (BRI, CANB, MEL, NE, NSW); ibid., P.J. Clarke s.n. & R.D.B. 
Whalley (NE97712), 8 April 2011 (BRI, CANB, MEL, NE, NSW). 

Etymology: the specific epithet planiticola refers to the habitat where this subspecies grows (dwelling on the 
plains). Acacia atrox subsp. atrox, in contrast, grows in sloping terrain further east. 

Phenology: flowers have only been recorded in April and May although the presence of old, wilted flowers 
and numerous unopened buds at this time suggests that this subspecies would also flower in March and June. 
No fruits have been observed despite an extensive search of all the known stems during April and May 2010. 

Distribution: currently known only from a single population in Kirramingly Nature Reserve, 30 km SSW 
of Moree on the North Western Plains of New South Wales. Within the reserve, stems of Acacia atrox subsp. 
planiticola occur in five distinct clumps over an area of approximately five hectares. Each of these clumps range 
from 50-200 m from each other. 

Habitat: the vegetation within Kirramingly Nature Reserve consists of a mosaic of natural grasslands and 
grassy woodlands with small trees up to 10 m high (Clarke et al. 1998; Copeland 2005,2010). The topography 
is extremely flat with a rise of only a few metres across the entire reserve, while the soil is a basalt-derived 
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Fig. 1 . Growth habit of type individual of Acacia atrox subsp. planiticola. 



Fig. 2. Trunk and bark of Acacia atrox 
subsp. planiticola. 
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Fig. 3. Flowering branchlet and phyllodes 
of Acacia atrox subsp. planiticola. 



Fig. 4. Insect galls commonly occurring on Acacia atrox subsp. planiticola. 
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cracking clay loam (of the ‘black soil plain) of high fertility (NSW National Parks & Wildlife 2003). The 
five clumps of Acacia atrox subsp. planiticola all have patches of small trees nearby such as Belah ( Casuarina 
cristata ), River Cooba ( Acacia stenophylla) and Western Rosewood (Alectryon oleifolius). Several chenopod 
species such as Sclerolaena muricata var. villosa , Atriplex semibaccata , Einadia nutans subsp. linifolia, Rhagodia 
spinescens and Maireana aphylla occur within, or very close to, the clumps. Commonly associated grasses 
and forbs include Aristida leptopoda , Astrebla lappacea , Astrebla elymoides , Panicum decompositum , Thellungia 
advena , Sida trichopoda and Boerhavia dominii. 

Population size and reproductive notes: the total number of large stems (>10 cm diam.) across all five clumps 
of Acacia atrox subsp. planiticola has been estimated at approximately 65 (Copeland 2010). In addition, several 
hundred smaller stems occur amongst the larger, older stems. It is currently unknown if each of the five 
clumps represents a single suckering individual (i.e. a total population of five individuals), or if all clumps are 
genetically identical. If the latter is true then each stem is a ramet and the species would consist of just a single 
individual. This scenario is suspected to be the case with the closely related type subspecies of Acacia atrox 
(Hawes et al. 2000; Kodela 2001; Hunter & Bell 2006), although further work is required to test this hypothesis. 

Conservation status: Acacia atrox subsp. planiticola is known only from a very restricted area at the type 
locality. Although all plants are conserved in a Nature Reserve, the species remains highly vulnerable to 
stochastic events such as wildfire or a fungal disease. Browsing by feral goats may be an additional threat. 
A ROTAP code of 2VCit is suggested following the criteria of Briggs & Leigh (1996), while Acacia atrox subsp. 
planiticola would meet the requirements to be considered either “Critically Endangered” or “Endangered” on 
the IUCN redlist (IUCN 2001). The most appropriate category would depend on the total number of mature 
individuals which remains poorly known. Listing on both the NSW Threatened Species Conservation Act 1995 
and the federal Environment Protection and Biodiversity Conservation Act 1999 is warranted. 

Notes: Acacia atrox subsp. planiticola is very similar to the type subspecies of Acacia atrox in appearance, 
particularly the growth habit, bark, foliage (sessile, sharply pungent phyllodes with dilated bases, which are 
very unusual in Acacia ), floral features and Hakea fruit-like galls. The subspecies differ mainly in several 
features of the phyllodes. In subsp. planiticola the phyllodes appear to be less rigid with the longitudinal veins 
being less pronounced and fewer in number (± 8-veined in subsp. atrox in which 4 veins are more pronounced 
than the intervening inconspicuous or incomplete veins). In subsp. planiticola the sessile phyllode base is 
less longitudinally splayed at the point of attachment to the branchlet (being 1-2.2 mm long compared with 
2-6 mm in subsp. atrox ) and the apex is generally less gradually tapered to a shorter fine orange-brown tip 
0.7-2.2 mm long (1.5-3.5 mm long in subsp. atrox). The flower-heads appear to be smaller (5-7 mm diam.) 
with fewer flowers (17-25-flowered) in subsp. atrox , though there is limited material to be conclusive with 
respect to inflorescence characters. Further studies should be undertaken on the clonal nature and reproductive 
strategies of both taxa, as well as fertility, possible hybrid origins and molecular studies (phylogenetics and 
genetic variation). Genetic information would be useful in better understanding the taxonomic status of the 
entities treated here as subspecies, and relationships with other taxa. Molecular studies by Drs Joe Miller and 
Dan Murphy (pers. comm.) found a close relationship between subsp. atrox and Acacia carneorum , supporting 
the morphological assessment of these taxa discussed by Kodela (2001). 
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Abstract 

Eucalyptus expressa, a new tall forest tree species from sheltered gullies in the sandstone ranges north-west of Sydney, 
is described and illustrated, and notes on affinities, distribution, ecology and conservation status provided. A key to the 
stringybarks (E. ser. Pachyphloiae ) of the Sydney Basin is also presented. 


Introduction 

During ongoing research into the eucalypts of the Sydney Basin, it became apparent that field specimens 
of a distinct stringybark could not be adequately attributed to any existing taxon, and warranted further 
investigation and formal taxonomic recognition. Field studies conducted in heavily forested country to the 
north-west of Sydney in recent years uncovered new populations of a taxon that had first been collected in 
the 1990s in Pokolbin State Forest and in Wollemi National Park (Binns 1996; Bell 1997), but had remained 
un-named. The existence of such an impressively-sized and distinctively-fruited undescribed forest tree species 
in such close proximity to the State capital seemed to us to be astounding. Given the recent release of a key to 
the eucalypts of the Sydney region (Klaphake 2010), it is appropriate that this new taxon be formally described, 
so that other regional botanists may be aware of its existence and appropriate conservation measures can be 
undertaken. 


Taxonomy 

Eucalyptus expressa S.A.J.Bell & D.Nicolle, sp. nov. 

Eucalypto eugenioidi affinis sed fructus valvis conspicuis, erectis vel recurvatis, valde exsertis (ad 7 mm super 
labro), constanter elatiore habitu et foliis adultis marginibus distincte lenticellatis differt. 

Type: New South Wales: North Coast: Parsons Creek, alongside Putty Rd, 14.4km SW of Bulga, New South 
Wales, 32°45'07"S, 150°55'22"E, 30 Jan. 2009, D. Nicolle 5265 & S.A.J. Bell ( holo : AD; iso : CANB, NSW, BRI). 

=Eucalyptus sp. aff. eugenioides (Bees Nest Ridge); Bell (2008) p. 349; Binns (1996) 
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Morphologically similar to E. eugenioides, differing most conspicuously in the erect to slightly recurved fruit 
valves which are strongly exserted up to 7 mm above the rim, and also in the consistently taller forest-tree habit 
and in the consistently‘lenticellate’ adult leaves. 

Single-stemmed tree of erect habit, 20-40 metres tall, lignotuber present. Bark rough throughout (up 
to branches 30-50 mm in diameter), thick, finely to moderately-fissured (long-fibrous; stringybark), 
grey-brown over red-brown. Seedling leaves petiolate, opposite for 1-3 pairs then becoming disjunct, alternate; 
lamina oblique at base, discolorous, more-or-less glossy, green, ovate with drawn out acuminate tips then later 
becoming broad-lanceolate, undulate, moderately setose from stellate hairs, margin denticulate with stellate 
hairs, 50-85 mm long x 20-40 mm wide. Seedling stems terete, densely setose. Adult branchlets non-pruinose, 
pith glands absent. Adult leaves petiolate, disjunct, pendulous; petiole 8-15 mm long; lamina oblique at base, 
concolorous or very slightly discolorous, glossy, green to dark green, lanceolate, weakly falcate to falcate, 
90-160 mm long X 18-48 mm wide, margin with distinct lenticel-like structures when young, and becoming 
shallowly scalloped with age; vein reticulation sparse, primary veins 3 0-40° to midrib, intramarginal vein distinct, 
1-3 mm from margin; oil glands few and very small, occurring between veins (island-type). Inflorescences 
axillary, unbranched, held erect, 7-24 flowered; peduncles slightly flattened to angular-terete, 7-15 mm long; 
pedicels angular, 1-4 mm long. Flower buds shortly pedicellate, narrowly to broadly fusiform, 5-7 mm long 
x 2-3 mm wide, no median scar; opercula long-conical to slightly beaked, about as long as or up to twice as 
long as hypanthia. Flowers not seen. Fruits shortly pedicellate, hemispherical to truncate-globose (excluding 
disc and valves), 3.5-5 mm long x 5-8 mm wide; disc broad, 1-1.5 mm wide, level to slightly ascending or 
somewhat annular; valves 3 or 4, strongly exserted, erect to slightly recurved (outward spreading), up to 7 mm 
above rim. Seeds brown-black, pyramidal, 1-2 mm long, hilum terminal. Figs 1 & 2. 

Illustration: page 28 in, Eucalypts of the Sydney Region (Klaphake 2010), as Eucalyptus sp. Yengo. 



Fig. 1. Eucalyptus expressa. a, habit and inflorescence; b, c fruit and buds; d, coppice leaves, (a from Nicolle 5265 & Bell.; 
b from Nicolle 5266 & Bell; c from an unvouchered Wolgan Valley specimen, Barker , 28 Apr 2006; d from coppiced, 
resprouting leaves near Nicolle 5265 & Bell). Scale bar: a = 40 mm; b, d = 30 mm; c = 20 mm. 
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Fig. 2. Habitat and habit of Eucalyptus expressa (three centre trees; leaning tree in upper left is E. piperita) - Parsons Creek 
alongside Putty Rd, SW of Bulga, 32°45'07"S, 150°55'22"E, 30 Jan 2009, Nicolle 5265 & Bell (AD, CANB, NSW, BRI). Note 
one of us (SAJB) in image for scale. 
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Distribution: Eucalyptus expressa is currently known from seven populations in wilderness areas of the Yengo/ 
Wollemi National Park and Pokolbin State Forest areas, within the North Coast and Central Coast divisions of 
New South Wales (Fig. 3). One population in the Wolgan Valley, in the south-west of Wollemi National Park 
has not been visited by us, but fruit collected by Clive Barker have been viewed, and the habitat description 
is consistent with other stands. Surprisingly, easily accessible trees are present along parts of the Putty Road, 
a major road link between Sydney and the Hunter Valley which passes through Wollemi and Yengo National 
Parks. Although the bases of trees are easily accessible, live leaf, bud and fruit specimens are more difficult to 
procure due to their tall habit. However, dislodged branchlets including the distinctive fruits can be found in 
the leaf litter beneath trees. 

Flowering: immature buds have been collected in Spring and mid to late Summer; flowers not seen. 

Habitat: at all locations, the species occurs in moist gullies or on slopes with a sheltered aspect, on soils derived 
from Triassic Narrabeen geology. Common canopy associates in the Yengo-Wollemi area include Eucalyptus 
deanei, Angophora floribunda, Eucalyptus piperita, and Syncarpia glomulifera, with Eucalyptus sparsifolia and 
Eucalyptus beyeriana on slightly higher, adjacent sites. Bell (2008) documented mid-layer species at one site 
as including Backhousia myrtifolia, Acmena smithii, Acacia prominens, Acacia parvipinnula, Notelaea longifolia 
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Fig. 3. Location of Eucalyptus expressa populations north-west of Sydney, showing existing conservation reserves. 
1 = Martindale Ck (Wollemi NP), 2 = Parsons Ck (Yengo/ Wollemi NPs), 3 = Bees Nest Ridge (Pokolbin SF), 
4 = Blue Gum Gully (Yengo NP), 5 = Melon Ck (Yengo NP), 6 = Rush Ck (Parr SCA), 7 = Wolgan Valley (Wollemi NP). 
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forma intermedia, Pittosporum revolutum, Cyathea australis, and Ficus coronata, over a dense ground layer of 
Calochlaena dubia, Blechnum cartilagineum, Adiantum aethiopicum, Polystichum australiense, Doodia aspera, 
Oplismenus imbecillus, Dichondra repens, Commelina cyanea, Echinopogon ovatus, Microlaena stipoides, and 
Viola hederacea. Vines such as Sarcopetalum harveyanum and Marsdenia rostrata, and epiphytic orchids such 
as Plectorrhiza tridentata are also present. 

At Bees Nest Ridge, E. expressa occurs on an upper slope with Allocasuarina torulosa and scattered Syncarpia 
glomulifera, Eucalyptus deanei and Eucalyptus piperita. Understorey vegetation includes Persoonia linearis, 
Notelaea longifolia, Acacia irrorata, Ozothamnus rufescens, Podolobium ilicifolium, Bursaria spinosa and 
Leucopogon lanceolatus, over a ground layer of Poa affinis, Oplismenus imbecillus, Eiibbertia dentata, Hydrocotyle 
laxiflora, Dianella caerulea, Plantago debilis, Microlaena stipoides, Viola hederacea, Doodia aspera, Lepidosperma 
laterale, Lomandra longifolia, Eustrephus latifolius and Cissus antarctica. Immediately upslope on the ridgetop 
is a dryer forest of Eucalyptus racemosa, E. agglomerata, E. eugenioides and E. punctata. 

At the Wolgan Valley site, E. expressa grows on deep alluvial soil on an embankment above a river (C. Barker, 
pers. comm.). 

Conservation status: given the remoteness and rugged topography of most of the known populations within 
existing conservation reserves, there is no immediate threat to Eucalyptus expressa. The passive management 
method practised in much of the national park system in New South Wales is adequate for the species’ 
requirements. Bell (2008) proposed a conservation risk code (ROTAP: Briggs & Leigh 1996) of 3KC for this 
taxon, and an IUCN (2001) code of DD, Data Deficient. However, after reviewing the locations of all known 
stands of this taxon, a conservation risk code of 2KC is considered more appropriate. Under IUCN criteria, a 
code of DD is still appropriate as detailed assessments of all populations have not been undertaken. Eucalyptus 
expressa is known from Parr State Conservation Area, Yengo National Park and Wollemi National Park. The 
Bees Nest Ridge population occurs on private lands immediately adjacent to Pokolbin State Forest, within 
which it is also likely to occur. 

Comparison with similar species: Eucalyptus expressa can be distinguished from other stringybarks in 
the region by the erect to recurved, narrow and strongly exserted valves to the fruits. In morphology, 
Eucalyptus expressa most closely resembles E. eugenioides, differing most conspicuously in the erect to 
slightly recurved fruit valves, which are strongly exserted up to 7 mm above the rim, and in the consistently 
‘lenticellate’ adult leaves (Table 1). Eucalyptus expressa is also a consistently taller forest-tree habit than 
E. eugenioides. A key to all known species of E. ser. Pachyphloiae within the Sydney Basin is presented below. 

Etymology: the specific epithet expressa is from the Latin expressus, meaning prominent and clearly exhibited, 
and is in reference to the long, narrow and prominently exerted valves of the fruit, a characteristic otherwise 
unknown in E. ser. Pachyphloiae (the stringybarks) and indeed within E. subg. Eucalyptus (the monocalypts). 

Additional specimens: New South Wales: North Coast: Parsons Creek alongside Putty Rd SW of Bulga, 32°45'07"S, 
150°55'22"E, 30 Ian. 2009, D. Nicolle 5265 & S.A.J. Bell (AD, CANB, NSW, BRI); Central Coast: Above Melon Creek, Yengo 
National Park, 800 m W of 33°08'57"S, 150°45'46"E, 30 Ian. 2009, D. Nicolle 5266 & S.A.J. Bell (AD, CANB, NSW, BRI); 
Above Oakey Arm, Wollemi National Park, 32°37'58"S, 150°50'56"E, 8 Sep. 2010, S.A.J. Bell s.n., (NSW). 


Table 1. Comparison of Eucalyptus expressa and Eucalyptus eugenioides 


Character 

E. expressa 

E. eugenioides 

Habit 

erect tree 20 to 40 metres tall 

tree 15 to 30 metres tall 

Adult leaves 

shallowly scalloped; lenticel-like structures 
present along margin 

entire; lenticel-like structures absent 

Bud shape 

acute to elongate acute, opercula as long as 
to twice as long as hypanthia 

acute, opercula half as long as to as long as hypanthia 

Fruit valves 

erect to recurved and strongly exerted, from 
half to as long as fruit hypanthia 

incurved to erect and enclosed or extending to less than 
half the height of the fruit hypanthia 

Habitat 

more mesic sites in gullies and below south¬ 
facing escarpments 

less mesic sites on hillslopes 
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Key to Eucalyptus ser. Pachyphloiae of the Sydney Basin 


1. Adult leaves discolorous. E. muelleriana 

1: Adult leaves concolorous 

2. Flower buds + pedicellate; fruits pedicellate 

3. Fruit valves half to twice as long as fruit hypanthium, erect to recurved. E. expressa 

3: Fruit valves less than half the height of the fruit hypanthium, incurved to erect 

4. Opercula rostrate 

5. Flower buds angular; fruits distinctly flared at rim. E. cannonii 

5: Flower buds not angular; fruits not distinctly flared at rim . E. macrorhyncha 

4: Opercula hemispherical to conical 

6. Flower buds angular. E. prominula 

6: Flower buds not angular 

7. Bark smooth, white on small / medium-sized branches; fruits 
7-12 mm diameter. E. laevopinea 

7: Bark rough to smaller branches; fruits 5-9 mm diameter. E. eugenioides 

2: Flower buds ± sessile; fruits sessile and crowded 

8. Adult leaves mostly <16 mm wide 

9. Adult leaves 60-150 mm long, 6-18 mm wide. E. sparsifolia * 

9: Adult leaves 40-90 mm long, 6-13 mm wide 

10. Juvenile leaves narrow-lanceolate. E. tenella * 

10: Juvenile leaves broad-lanceolate to ovate. E. ligustrina 


8: Adult leaves mostly >16 mm wide 

11. Flower buds fusiform 

12: Fruits clustered but not flat-sided towards base 


13. Adult leaves relatively thin, length:breadth ratio <3:1. E. globoidea 

13: Adult leaves relatively thick, length:breadth ratio >3:1. E. oblonga 

12. Fruits tightly clustered and flat-sided towards base due to crowding 

14. Adult leaves with a bluish sheen. E. agglomerata 

14: Adult leaves green . E. capitellata 

11: Flower buds ovoid to clavate 

15. Fruit valves prominently exserted; tree to 30 m tall. E. blaxlandii 

15: Fruit valves around rim level but not prominently exserted; tree or mallee to 10 m tall 

16. Fruits 7-9 mm long, 8-12 mm wide; western Wollemi area. E. bensonii 

16: Fruits 4-7 mm long, 6-9 mm wide; Sydney and Nowra areas 

17. Fruits tightly clustered & flat-sided towards base; Sydney area. E. camfieldii 

17: Fruits not flat-sided towards base; Nowra area. E. imitans 


* We are uncertain as to the status of populations referable to E. ralla from west of Nowra, as these populations 
appear to be morphologically very similar to both E. sparsifolia and E. tenella. 

Discussion 

Eucalyptus expressa is morphologically similar to E. eugenioides , from which the former differs in the erect to 
slightly recurved (outward spreading) fruit valves that are strongly exserted up to 7 mm above the rim (short, 
incurved valves to around rim level in E. eugenioides ), the frequently taller forest-tree habit (woodland or 
forest trees 15 to 30 m tall in E. eugenioides ), the operculum up to twice the length of the hypanthium (half as 
long to as long in E. eugenioides ) and in the consistent presence of lenticel-like structures along the margins of 
the adult leaves (such structures not recorded in E. eugenioides , see below). 

The habitat of E. expressa is also different from E. eugenioides , being generally restricted to more mesic sites in 
gullies and below south-facing escarpments of sandstone origin (hillslopes on richer soils for E. eugenioides ). 
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At Melon Creek, E. expressa occurs along gully lines within hills of Narrabeen Sandstone geology, while 
E. eugenioides dominates in a nearby basalt diatreme. E. eugenioides is also present in the same general area at 
the Bees Nest Ridge locality, but the two have not been observed growing together. 

Lenticel-like structures, occurring as pustular glands along the margin of the leaf and giving the appearance 
of irregular rounded teeth or a shallowly scalloped leaf margin, are a feature of E. expressa (Fig. 1), and 
have been observed in a number of morphologically dissimilar eucalypt species of E. subg. Eucalyptus 
and Symphyomyrtus from southern and eastern Australia. The occurrence of these lenticel-like structures 
in the eucalypts has been poorly studied. Neish et al. (1995) recorded them in five species in eastern 
Australia (incorrectly calling them leaf-lenticels: see Pinkard et al. 2006), including two stringybark species, 
viz. E. laevopinea (also a tall forest species of stringybark, occurring to the east and north of E. expressa on 
more fertile sites on plateaux and ridges) and “Carnarvon stringybark”, later named E. erosa (Bean 2005) from 
central Queensland. Bean (2005) noted that leaf-margin lenticels (viz lenticel-like structures) are a consistent 
and distinctive feature of E. erosa , and are associated with irregularities in the leaf margin that are conspicuous 
to the naked eye. It is thought that as leaves mature, the pustular glands erupt from the margin surface, leaving 
a slightly sunken elliptical structure. Their function appears to be for the deterrence of insect herbivores that 
commence consumption from the leaf margins, whose progress is hindered by the accumulation of toxic 
substances in these structures (Neish et al. 1995). The extent and consistency of lenticel-like structures in 
E. laevopinea is not known, and Bean (2005) suspects that this character is more widespread elsewhere in the 
genus than currently recognised. It is interesting to note that all three stringybarks with lenticel-like structures 
(E. expressa, E. laevopinea and E. erosa) are relatively tall forest species inhabiting relatively mesic sites (for 
stringybarks), and it may be hypothesised that lenticel-like structures are either a relic characteristic of, or 
an adaptive characteristic for, wetter sites. Eucalyptus expressa can be most easily distinguished from both 
E. laevopinea and E. erosa by the strongly exserted valves of the fruits (valves at or below rim level in 
E. laevopinea and E. erosa). 

It appears likely that lenticel-like structures have evolved independently several times in the eucalypts. 
Examples include several mallee species of E. subg. Symphyomyrtus from the south coast of Australia, 
such as E. incrassata (Neish et al. 1995), and E. mcquoidii and E. sinuosa (Nicolle et al. 2008); several forest 
species of E. subg. Symphyomyrtus from south-eastern Australia, namely E. denticulata and E. quadrangulata 
(Neish et al. 1995); and in the three forenamed stringybark species of E. subg. Eucalyptus from eastern Australia 
(E. expressa, E. laevopinea and E. erosa). The comparative anatomy of lenticel-like structures in these relatively 
unrelated species from vastly different habitats remains largely unstudied. 

Seedlings have been grown from the Putty Road and Melon Creek populations of E. expressa (Fig. 4). The 
seedling morphology within and between these populations is consistent, providing further evidence that 
the new species is not of recent hybrid origin. In general, the seedlings are morphologically similar to 
E. eugenioides. 



Fig. 4 . Four seedlings (from many grown) of Eucalyptus expressa, ex Melon Creek, Yengo National Park (Nicolle 5266 & Bell). 
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Abstract 

Gaultheria viridicarpa J.B.Williams (Ericaceae: Vaccinioideae), is formally published as the new name, raised to the rank 
of species, for G. appressa var. glabra A.W.Hill in Burtt & A.W.Hill from southern Queensland and northern New South 
Wales, Australia. Typification, distribution, habitat and conservation status of this species are discussed. 


Introduction 

Specimens of a Gaultheria collected by Charles Moore in the early 1860s on the eastern escarpment of the 
New England Tableland, Northern Tablelands, New South Wales, were referred to the Tasmanian species 
G. hispida R.Br. (Bentham 1869). Hill (in Burtt and Hill 1935) concluded that these collections represented 
a distinct variety of G. appressa A.W.Hill, namely, G. appressa var glabra A.W.Hill. This taxonomic concept 
was maintained until the 1980s (Beadle 1980). Unpublished morphological studies by JBW indicated that the 
taxon should be recognised as a distinct species, and he annotated the herbarium collection Moore 139 (K) 
“Gaultheria sp. nov. (Gaultheria appressa A.W.Hill var. glabra A.W.Hill)”. 

In 1989, plants of Gaultheria were discovered on the cliff top at Mount Merino, McPherson Range, on the 
Queensland-New South Wales border. Originally thought to be morphologically different enough to represent 
a new species, Gaultheria sp. (Mt Merino G.Leiper AQ502686), sensu Henderson (2002), or a subspecies of 
the New England species (Williams & Chapman 1992, Briggs & Leigh 1995), it was concluded by JBW, after 
examination of additional collections from Mount Merino and New England, that plants from both of these 
regions represent one morphological taxon. The manuscript name, G. viridicarpa , was proposed as the name 
G. glabra was preoccupied by an Andean species, and the species was described informally in the Flora of 
New South Wales (Williams & Chapman 1992). This paper takes the work of JBW and provides the formal 
framework for valid publication of the name (IRT) whilst recognising JBW’s intellectual contribution. 


Taxonomy 

Gaultheria viridicarpa J.B.Williams nom. et stat. nov. 

Basionym: Gaultheria appressa A.W.Hill var. glabra A.W.Hill in B.L.Burtt & A.W.Hill, /. Linn. Soc. Bot. 49: 623 
(1935). 

Type: Top of mountains heads of Macleay and Bellinger Rivers. A very pretty shrub growing among rocks 
frequently covered with snow. C.Moore 319 ; lecto (here designated) MEL1058751 (Fig. 1); probable isolecto: 
BM, K, NSW. 

f Deceased 31 July 2005 
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Gaultheria sp. A, sensu Williams & Chapman in Harden (Ed), Fl. New South Wales 3: 400 (1992). 

Gaultheria viridicarpa subsp. merinoensis J.B.Williams ms, sensu Briggs & Leigh, Rare or Threatened Australian 
PI. 56 (1995) nom. nud. 

Gaultheria viridicarpa J.B.Williams subsp. viridicarpa ms, sensu Briggs & Leigh loc. cit. (1995) nom. nud. 

Gaultheria sp. (Mt Merino G.Leiper AQ502686), sensu Henderson, Names & Distihutions Queensland Pi. 67 
(2002); Bostock & Holland, Census Queensland Fl. 62 (2010). 

Gaultheria sp. Point Lookout (J.B.Williams NE37757), sensu CHAH (2005). 

Distribution and habitat: Gaultheria viridicarpa is a narrowly endemic species known from two disjunct 
populations: McPherson Range, Mount Merino, on the Queensland-New South Wales border, c. 20 km 
NW of Murwillumbah and along the Great Escarpment from near Ebor south to Point Lookout, c. 70 km 
E of Armidale, New South Wales. Populations occur in skeletal loam on basalt along cliff-lines of erosional 
calderas of Pleistocene shield volcanoes, the former on the Tweed Volcano, the latter on the Ebor Volcano. 
The Mount Merino population is only known along several hundred metres of cliff top at c. 1160 m altitude 
in a narrow strip between Nothofagus moorei closed forest and the escarpment edge, with associated species 
including Pittosporum oreillyanum, Tasmannia insipida, Lomatia arborescens, Podolepis monticola, Olearia 
elliptica, Coronidium telfordii, Xerochrysum sp. Mt Merino (S.T.Blake 22869), Leucopogon sp. Lamington 
(G.Leiper AQ633386) and Thelychiton kingianum. At New England sites plants have been observed on rocky 
sites adjacent to cliff tops, in cracks in rock faces and in rock overhangs beneath cliffs at 1400-1560 m altitude. 
The plants grow in Eucalyptus pauciflora shrubby open forest with Banksia integrifolia subsp. monticola , 
Ozothamnus whitei, Gingidia montana s. lat. and on the margin of Nothofagus moorei layered closed forest with 
Trochocarpa montana , Coronidium elatum subsp. minus, Xerochrysum sp. Point Lookout (I.R.Telford 12830) 
and Wahlenbergia telfordii. Fig. 2. 

Specimens examined (selection): Queensland: Moreton-New South Wales: North Coast border: [Lamington National 
Park], Mt Merino (Merino Lookout), 7 Nov 1989, McDonald 4381 & Macnicol (BRI, NSW); Mt Merino Lookout, 23 Nov 
1990, Leiper s.n. (BRI-AQ502686); [Limpinwood Nature Reserve], McPherson Range, Mount Merino, summit lookout, 
9 Jan 1989, Telford 10793 (BRI, CANB, NE, NSW). New South Wales: Northern Tablelands: Escarpment edge, Allans 
Waters, between Ebor and Dorrigo, 11 Dec 1992, Bale 1295 (NE); New England National Park, Majors Point, c. 12 km E of 
Ebor, 7 Jun 1987, Williams s.n. (NE48724); New England National Park, Point Lookout, 14 Dec 1983, Williams s.n. (BRI, 
CANB, NE48730); New England National Park, Great Escarpment, Point Lookout, 26 Dec 1988, Telford 10757 (BISH, BRI, 
CANB, HO, NE, NSW). 

Typification: in the protologue of G. appressa var. glabra, Hill (1935: 632) cited the locality of this variety and 
where herbarium collections are held as: “Mountains head of Bellingen [Bellinger] River (borders of New 
England), 1200 m., Moore (in Herb. Kew & in Herb. Mus. Brit.). Heads of Macleay and Bellingen River, Moore 
139 (in Nat. Herb. Viet.). New England, Moore (in Herb. Nat. N.S.W.)” 

There are two sheets held at NSW. One sheet (NSW396163) bears the label: “Gaultheria hispida R.Br. Summits 
of snowy mountains at the head of Bellinger River at an altitude of 4000. C. Moore”. The words “Bellinger 
River” are in Betche’s hand-writing, the additional wording transcribed in another unknown hand verbatim 
from Flora Australiensis. The second sheet (NSW396280) is labelled “Gaultheria hispida R.Br. New England” 
in Betche’s hand. Neither sheet has a collector’s name or a date of collection. Both sheets were redetermined by 
Joyce Vickery as Gaultheria appressa var. glabra A.W.Hill. 

The sheet held at MEL (MEL 1058751) bears the label: “Summits of mountains at the head of Macleay and 
Bellinger Rivers at an altitude of 4000. C. Moore 139. A very pretty shrub growing among rocks frequently 
covered with snow” and a determinavit slip in Hill’s handwriting: “ Gaultheria appressa A.W.Hill var. glabra 
A.W.Hill”. 

Examination of a specimen held at K indicated that it had been received from NSW on 5 November 1867. The 
MEL specimen was borrowed by Hill in 1932, who transcribed Moore’s collection notes on to the K sheet: 
“A very pretty shrub growing among rocks frequently covered with snow.” The sheet is annotated by Hill as 
“Gaultheria appressa A.W.Hill var. glabra A.W.Hill. Top of mountains heads of Macleay and Bellinger Rivers”. 
A specimen held at the BM is labelled “Snowy Mountains, New England (C.Moore)” and shares a sheet with a 
Tasmanian collection of G. hispida but that is not annotated by Hill. 

Although all probably part of the same gathering, the specimens are best regarded as syntypes with 
lectotypification required. An unfortunate practice in the past was the transcription of field collection 
data differently on to herbarium labels for replicate specimens, sometimes giving the appearance of several 
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Fig. 1. Image of the lectotype of Gaultheria viridicarpa J.B.Williams. 
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collections; this appears to have been the case here. None of the sheets bear a date of collection. With collector’s 
name, number and field notes, as well as being annotated by Hill, the MEL specimen is here chosen as lectotype. 
The BM, K and NSW specimens are regarded as probable isolectotypes. 

Conservation Status: Gaultheria viridicarpa is known from only four populations. At the Mount Merino site 
(Queensland-New South Wales), few plants have been observed on the cliff-top, but the potential habitat 
of rock ledges below requires investigation. Along the New England escarpment (New South Wales), three 
populations have been collected, but other suitable sites need exploring. The Point Lookout population contains 
several hundred plants but plant numbers at Majors Point and Allans Water need assessment. Following IUCN 
guidelines (2010), the status is regarded as “Data Deficient”. The species is coded as “Vulnerable” in Queensland 
under the Nature Conservation Act 1992. In New South Wales, the species does not appear to be at risk. All 
known plants are conserved in Lamington National Park, Limpinwood Nature Reserve and New England 
National Park. 

Notes: recent phylogenetic reconstruction based on molecular data (Bush et al. 2009) has shown G. viridicarpa 
(as G. appressa “viridicarpa”) to diverge at the base of an Australian clade sister to a New Zealand clade, 
involving one of at least three dispersal events in Gaultheria from New Zealand to Australia. 



Fig. 2. Distribution of Gaultheria viridicarpa. 
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Abstract 

Utricularia subulata L., commonly called the zig-zag bladderwort because of its flexuose inflorescence axis, is reported as 
a new naturalised record for New South Wales and has been collected in the Central Coast and South Coast bioregions. 
The full extent of the New South Wales distribution is not yet known. This is a mainly pan-tropical species that occurs 
naturally in northern tropical regions of Australia. 


Introduction 

During the summer of 2011-2012, three populations of Utricularia subulata L. (Lentibulariaceae) were found 
to occur in New South Wales; growing at two sites on independent drainages (separated by c. 4 km) in the 
Royal National Park, south of Sydney (Central Coast botanical division), and c. 150 km (by road) further 
south in Morton National Park, at Porters Creek Dam near Yatte Yattah (South Coast botanical division) 
(Fig. 1). These three populations are new weed records for the State. Further field surveys are required to reveal 
the full extent of the distribution of this species within New South Wales. Although this species has a mainly 
pan-tropical distribution, it is also widespread across cooler regions e.g., in north eastern U.S.A. and Canada 
(pers. observation - RWI; Taylor 1989). 

Within Australia, U. subulata is native to far northern Queensland and to the Darwin and Gulf region of 
the Northern Territory (Fig. 1). Recently (July 2011) two populations of chasmogamous specimens were 
discovered (pers. observation - RWJ, not collected) just south of Musgrave, Queensland (approx. 25 km apart) 
(Fig. 1). These could be regarded as the most southerly naturally occurring populations known in Queensland, 
separated from the populations within New South Wales by approximately 2,300 km (Fig. 1). The populations 
from New South Wales form small colonies with small inflorescences (4-15 cm tall). All plants observed at two 
of these sites possessed only cleistogamous flowers (Fig. 2b), whereas flowers at a third site (within the Royal 
National Park), were chasmogamous (Fig. 3a) in October and cleistogamous (Fig. 3b) in July. 

Due to its small stature and inconspicuous flowers, populations may have been overlooked in previous botanical 
surveys of New South Wales. Although extensive field surveys were undertaken in northern Australia in the 
early 1900s, it was not until 1980 that the first Australian collection from the Northern Territory was gathered 
(Taylor 17180, 25 May1980). Only four voucher collections are recorded for Queensland (refer ‘specimens 
examined’ below). 
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In cultivation, U. subulata is well known for its high fecundity, spreading throughout collections of potted 
carnivorous plants. With the vigorous trade in live carnivorous plants increasing the probability of intentional 
introductions, it is likely that this species will become naturalised in many sites with suitable habitats across 
New South Wales. 

A similar situation exists in Portugal, with the Instituto da Conservacao da Natureza (GCW 2007) considering 
the local populations of U. subulata to be naturalised, although Taylor (1989) provides anecdotal evidence to 
suggest that they are perhaps native. 

Two recently discovered South African carnivorous plants introduced to New South Wales include Drosera 
capensis L. (Droseraceae) (Jobson & Conn 2012) found near one of the known populations of U. subulata , and 
U. sandersonii found in the Central Tablelands of New South Wales (Conn et al. 2004). 

These illegal introductions highlight the potential damage that might be caused when enthusiastic growers 
inadvertently or intentionally release exotic cultivated plants into natural plant communities. Future genetic 
studies may reveal more information on populations of U. subulata in New South Wales, and thereby provide 
necessary data for determination of origin. 

A taxonomic description, modified from Taylor (1989), is here provided, together with notes on habitat 
preferences and diagnostic features. A taxonomic key containing all species of Utricularia occurring in New 
South Wales is provided as an aid to identification. 



Fig. 1. Australian distribution of Utricularia subulata; herbarium based records in northern Australia (green squares), 
RWJ observations (no collections; blue triangles), and collection sites of naturalised populations in New South Wales (red 
circles). 
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Utricularia subulata L., Species Plantarum 1: 18 (1753) 

Small to very small annual terrestrial herb. Rhizoids filiform with short papillose branches, usually less that 
1 cm long. Stolons numerous, capillary, branched, to several cm long. Leaves numerous, petiolate, narrowly 
linear with apex subacute, single nerved, up to 1 mm wide, c. 20 mm long. Traps numerous, attached to 
stolons and leaves, stalked, ovate, 0.2-0.7 mm long, mouth lateral with two dorsal subulate, sparsely branched 
appendages. Inflorescence erect, solitary, simple or branched, often flexuose, 1- at least 25-flowered, 2-50 cm 
tall (4-15 cm in N.S.W.), peduncle terete, filiform, 0.3-0.6 mm thick, usually glabrous throughout; peduncle 
scales numerous, similar to bracts but narrower, sometimes ciliate; bracts circular to transversely elliptic, 
rounded at each end, basiolute, peltate, amplexicaule, 1-2 mm long; bracteoles absent; pedicels, ascending, 
capillary, 2-10 mm long. Calyx lobes subequal, broadly ovate to circular, convex, 1-1.5 mm long; nerves 
moderately conspicuous. Corolla 5-10 mm long, yellow (chasmogamous) (Fig. 3a), or white to slightly 
reddish (cleistogamous) (Figs 2b, 3b); lower lip rhombic to broadly cuneate, base with a prominently rounded 
bilobed swelling, apex deeply 3-lobed; spur subulate, apex acute, rounded or denticulate, slightly shorter 
or slightly longer than lower lip; upper lip broadly ovate, apex rounded. Staminal filaments ± straight, to 
c. 1 mm long; anther theca confluent. Ovary globose; style short; stigma lower lip semicircular. Capsule globose, 
1-1.5 mm diam.; walls thin, dehiscing by a ventral ovate pore. Seeds obovoid, c. 0.23 mm long, c. 0.16 mm 
wide. Flowering: collected in flower October (chasmogamous), and December to July (cleistogamous) in 
N.S.W., and January to August (both flowering forms) in northern Australia. 

Distribution: Pantropical: Australia, native to Queensland and Northern Territory; introduced in New South 
Wales, Central Coast, Royal National Park (Ciric 4; Jobson 1355, 1409), and South Coast, Morton National 
Park, Porters Creek Dam, c.16 km W of Yatte Yattah (Jobson 1359). The extent of the distribution and habitat 
preferences of this species are inadequately known, largely because only 19 other naturally occurring specimens 
are known from herbarium collections. 



Fig. 2. Utricularia subulata. a, riparian habitat, Royal National Park, Sydney (Central Coast); b, ‘zig-zag’ habit of 
inflorescences (cleistogamous flowers). 
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Specimens examined: AUSTRALIA: Northern Territory: Darwin and Gulf: East of McMinns Lagoon about 25 km SE 
of Darwin, Taylor 17180, 25 May 1980 (CANB, DNA) (cleistogamous); Gunn Point Road, just after Howard River, Murfet 
5950, 2 Mar 2008 (AD) (cleistogamous); Jenkins Road, Noonamah, Murfet 6797, 24 Mar 2010 (AD) (cleistogamous); 5 km 
E of Howard River and 2 km S of Gunn Point Road, Murfet 6832, 29 Mar 2010, (AD) (cleistogamous); Flying Fox Creek, 
14 km W of South Alligator Resort, Murfet 7196,22 Mar 2011 (AD) (cleistogamous); Girraween near Hep 1 Bore, Murfet 
7207, 24 Mar 2011 (AD) (cleistogamous). 

Queensland: Cook: Elliot Falls, S of Jardine River, Jacobs 6286, 03 Mar 1992 (NSW) (chasmogamous); Cowal Creek area, 
N of Sanamere Lagoon, Murfet 6118,2 Aug 2008 (AD) (cleistogamous); Biffin Swamp, Injinoo, Murfet 6144, 3 Aug 2008 
(AD) (cleistogamous); Sanamere Lagoon catchment, S of new road, Murfet 6177, 5 Aug 2008 (AD) (cleistogamous). 





Fig. 3. Utricularia subulata. a, chasmogamous flower frontal view; b, cleistogamous flower lateral view; c, peduncle scale; 
d, capsule; e, seed attached to placenta; f, bladder-trap lateral view, (a and b, Images Barry Rice, Robert Gibson respectively, 
reproduced with permission; c-f, Jobson 1255). Scale bars shown. 
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New South Wales: Central Coast: Royal National Park, Kangaroo Creek, Ciric 4, 28 Oct 2011 (NSW) (chasmogamous); 
ibid., Jobson 1409, 26 July 2012 (NSW) (cleistogamous); Flatrock Crossing of South West Arm Creek, Jobson 1355, 13 
Dec 2011 (NSW) (cleistogamous); South Coast: Morton National Park, Porters Creek Dam, near wall on western end of 
reservoir,/ofrsorz 1359, 10 Feb 2012 (NSW) (cleistogamous). 

Habitat: in northern Queensland and the Northern Territory plants are usually found on sandy substrates 
in moist gullies and fringes of Melaleuca- dominated swamps. Within New South Wales, the species occurs in 
riparian habitats, in small colonies growing in wet sandy soils with Drosera binata, D. pygmaea, D. spatulata, 
Juncus spp. and Cyperus spp. (Fig. 2a). A detailed search of the known sites in the Royal National Park 
found many small, scattered colonies (each <1 m 2 ) growing along sections of the creeks. A small colony of 
cleistogamous plants was observed growing on soakage along the track leading into Kangaroo Creek gorge 
(elevation 150 m). Two other potentially suitable habitats in drainage lines of Uloola and Toonoum Brooks, 
both tributaries of the Hacking River within the Royal National Park, were also searched (approximately 500 m 
creek-line transect); but no further populations were observed. However, this cursory survey is not sufficient 
to evaluate the distribution of this species within the extensive drainage systems within the Park. 

Notes: Utricularia subulata is a member of Utricularia subgenus Utricularia section Setiscapella (Taylor 
1989; Jobson et al. 2003). A detailed taxonomic description and illustration are provided in Taylor (1989, 
fig. 165). Of the Utricularia species found in N.S.W., it is most closely related to U. biloba R.Br. (subgenus 
Utricularia , section Nelipus; Jobson et al. 2003), which has a subaquatic habit and bi-or tri-pinnately divided 
leaves consisting of filiform segments. The corolla of U. biloba is conspicuously dark blue with two white strips 
at the base of the two-lobed lower lip, whereas the corolla of U. subulata is either completely yellow, with 
a three-lobed lower lip (chasmogamous) (Fig 3a), or highly reduced and white or reddish (cleistogamous) 
(Figs 2b, 3b) (refer to Key below). 


Key to species of Utricularia in New South Wales 

Modified from Rowe and Brown (1992). 

la. Bracteoles absent; flowers yellow (if not cleistogamous) or white to slightly reddish (cleistogamous) or blue. 2 


lb. Bracteoles present; flowers white or shades of pink to violet, usually with a yellow palate. 7 

2a. Inflorescence with a whorl of ellipsoid floats above middle. U. stellaris 

2b. Inflorescence lacking floats. 3 

3a. Stolons anchored in substrate . 4 

3b. Stolons freely suspended in water column . 5 

4a. Leaf lamina filiform, bi- or tri-pinnately divided; flowers blue . U. biloba 

4b. Leaf lamina linear with subacute apex; corolla yellow (chasmogamous) or corolla reduced and white or reddish 
(cleistogamous). U. subulata 

5a. Leaves with ultimate segments few (2-8); upper corolla lip larger than lower . U. gibba 

5b. Leaves with ultimate segments numerous (20-80); upper corolla lip smaller than lower . 6 

6a. Corolla externally glabrous; peduncle with 1 or more scales; leaves with 2 primary segments . U. australis 

6b. Corolla externally pubescent; peduncle lacking scales; leaves with 3 or more primary segments. U. aurea 

7a. Peduncle with scales present. 8 

7b. Peduncle lacking scales. 11 

8a. Corolla with upper lip deeply and distinctly 2-lobed (like rabbit ears). U. sandersonii 

8b. Corolla with upper lip unlobed or shallowly 2-lobed. 9 

9a. Bracts basiolute (medifixed) . U. caerulea 

9b. Bracts (inserted at base of flower pedicel) basifixed. 10 

10a. Bracts c. 4 times broader than bracteoles, c. 2 mm long, with apex acute. U. uliginosa 


10b. Bracts mostly only slightly broader than bracteoles (up to twice width), c. 1 mm long, with apex subacute. 

. U. lateriflora 
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11a. Lower corolla lip with central yellow pair of ridges not projecting apically beyond ridges on either side 

. U. uniflora 

1 lb. Lower corolla lip with central yellow pair of ridges projecting apically beyond ridges on either side. 12 

12a. Inflorescence 1-4 cm high, usually 1-flowered; corolla 6-10 mm long. \J. monanthos 

12b. Inflorescence 10-50 cm high, 2-many-flowered; corolla 12-22 mm long . 13 

13a. Lower corolla lip with 2 or 3 conspicuous yellow central ridges. U. dichotoma 

13b. Lower corolla lip with 4-11 conspicuous yellow central ridges. U. beaugleholei 
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Abstract 

Drosera capensis L. (Droseraceae) is reported as a naturalised new record for Australia, occurring in the Central Coast 
bioregion of New South Wales. Although the full extent of the distribution of this species is not known, it is currently 
thought to be isolated to a small creek-side community within the Royal National Park, New South Wales, south of 
Sydney. The full extent of the invasion is being evaluated and control measures are being enacted to eradicate the known 
population within the park. A key to the species of Drosera occurring in New South Wales, amendments to the key to 
species occurring in Australia, together with a description of D. capensis, are provided. 


Introduction 

Drosera capensis L. (Cape sundew; Droseraceae) is a small rosette-forming species native to the Cape region 
of South Africa, and has been phylogenetically placed within subgenus Drosera section Drosera (Rivadavia et 
al. 2003). A population of D. capensis was recently reported as naturalised to a small creek within the Royal 
National Park, Central Coast bio region, New South Wales ( Jobson 1354). This is a new record for Australia. 
Many naturalised colonies of Utricularia subulata (Lentibulariaceae) were located on the opposite bank 
(R. Gibson pers. comm., 8 April 2012) as well as several hundred metres downstream from the Drosera 
infestation (Jobson & Conn 2012). The significance of this proximity is yet to be determined. The South African 
Utricularia sandersonii is another recently discovered carnivorous plant species, in that case introduced to the 
Central Tablelands of New South Wales (Conn et al. 2004). These introductions may pose a risk to the local 
habitat and to Australia’s herbaceous flora (Conn et al. 2004; Jobson & Conn 2012). Enthusiastic growers who 
propose to release exotic plants into natural communities need to remember that it is illegal to intentionally 
introduce plants to conservation reserves. 

This species is commonly cultivated by carnivorous plant enthusiasts and is readily available for purchase in 
many Australian plant nurseries. In New Zealand, this species is listed as an invasive species (Heenan et al. 2004; 
NPPA 2008). It is also recorded as a naturalised weed in California (United States of America) (GCW 2007; 
USDA 2012). It is here regarded as probably invasive in Australia. Unfortunately, naturalised species frequently 
only become recognised problems after they are widespread and the costs of control and elimination are 
prohibitive (Sheil 1994). As yet, it is not known if plants of D. capensis in the Royal National Park will adversely 
affect the invaded habitat(s) environmentally and/or ecologically. 

The full extent of the invasion is being evaluated by staff of the NSW National Parks and Wildlife Service, and 
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control measures are being enacted to eradicate the known population within the Royal National Park. To aid 
with the identification of this species, a detailed description and an identification key to all species of Drosera 
occurring in New South Wales, as well as amendments to the Australian key to species, are provided. The 
revised key to species includes the species recently recognised by Gibson et al. (2012). 

Drosera capensis L., Species Plantarum 1: 282 (1753) 

Robust, evergreen perennial herb up to c. 150 mm high; stem short, woody; rhizomatous; forming colonies. 
Leaves forming a basal rosette (younger leaves ± erect), simple; petiole almost same length and width as 
lamina; lamina linear, flattened, up to 35 (-65) mm long, c. 4 mm wide; apex truncate to obtuse; abaxial 
surface glabrous; adaxial surface densely covered with stalked glands, particularly on margin. Inflorescences 
15-30-flowered; scapes up to c. 300 mm high, 1 flower (or less frequently 2) open at any one time. Calyx 
shorter than corolla; lobes c. 5 mm long, sparsely hairy. Corolla usually pink-mauve; broadly obovate, 
10-15 mm long. Stamens short; connective rhomboidal; anthers divergent basally. Style divided from base; 
stigma swollen. Capsule obloid, c. 4 mm long. Seeds many, fusiform, c. 0.8 mm long, black. 

Flowering; in cultivation near Sydney (New South Wales) - August to May. In Africa - December to January 
(Obermeyer 1970). 

Australian voucher: New South Wales: Central Coast: Royal National Park, Flatrock Crossing of South West 
Arm Creek, Jobson 1354 ,13 Dec 2011 (NSW889700). 

Weed status: it is recorded as growing in a range of wetland habitats in New Zealand where it displaces small 
native plants (NPPA 2008). This species spreads rapidly by seed. 

The infestation of D. capensis seems to be restricted to a small (5 m long) section of South West Arm Creek, 
several hundred metres north of the Flatrock Crossing bridge. The population consists of at least one hundred 
adult plants (pers. observation). A brief survey along the creek line, approximately 700 m north of the 
infestation failed to reveal any additional populations. 

The population appears to occupy a microhabitat that contained other carnivorous plant species such as 
Drosera spatulata , D. binata , Utricularia uniflora , U. uliginosa , and the occasional U. lateriflora. (Figs la). In 
New South Wales flower and seed production is profuse (Fig. 1 b, c), though many of the inflorescences were 
infested with aphids (Fig. Id). 


Key to Drosera in New South Wales 


The following key is a modification of Harden (1990; 2000; 2000+). 


la. 

lb. 

2a. 

2b. 

3a. 

3b. 

4a. 

4b 

5a. 

5b. 


Cauline leaves peltate with lamina concave, circular, reniform or crescent-shaped. 2 

Cauline leaves absent, if present then lamina linear, spathulate or fan-shaped, not peltate . 6 

Sepals variously hairy, sometimes glabrous; margin fimbriate. 3 

Sepals glabrous; margin entire, erose or denticulate. 4 

Basal rosette of leaves red; cauline leaves <6 mm wide; sepals 0.1-1.5 mm wide; seeds ovoid to obovoid, 
0.4-0.8 mm long, with surface shallowly reticulate . D.peltata 

Basal rosette of leaves yellow-green; cauline leaves up to 10 mm wide; sepals 0.7-2.4 mm wide; seeds 

cylindrical, pandurate to obovoid, 0.5-0.8 mm long, with surface deeply pitted. D. hookeri 


Seeds always cylindrical, usually > 1 mm long . D. auriculata 

Seeds ovoid or arachiform, rarely cylindrical and then < 1 mm long. 5 


Seed surface shallowly pitted; seeds ovoid, < 0.4 mm long. D. lunata 

Seed surface deeply pitted; seed shape variable, ovoid, arachiform to shortly cylindrical, 0.5-0.8 mm long. 

. D. hookeri 


6a. Leaves simple, linear or if forked then lobes linear . 7 

6b. Leaves simple, varying from orbicular, obovate to flabellate, never linear nor forked. 10 

7a. Leaves cauline, simple . D. indica 

7b. Leaves basal, simple or forked. 8 

8a. Leaves usually forked once, sometimes more; lobes 20-100 mm long; corolla white . D. binata 

8b. Leaves simple, unlobed; corolla white to pink-mauve . 9 
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9a. Inflorescences 15-30-flowered; corolla usually pink-mauve (cultivars of dark pink or white are available) 


. D. capensis 

9b. Inflorescences 1 (-2)-flowered; corolla white. D. arcturi 

10a. Leaves sessile or petiole shorter than lamina. 11 

10b. Leaves with a distinct petiole, longer than the lamina . 12 

11a. Bracts simple; calyx minutely glandular; styles 3, divided in 2 to base . D. spatulata 

1 lb. Bracts trifid; calyx tuberculate; styles 5, filiform . D. burmanni 


12a. Sepals and petals 5; inflorescence many-flowered, flowers orange or red; leaves not peltate, 10-20 mm long . 

. D. glanduligera 

12b. Sepals and petals 4; flowers solitary, white; leaves peltate, 3-7 mm long. D. pygmaea 

To include D. capensis in the Flora of Australia account of the genus (Marchant et al. 1982, p. 13), couplet 42 in 
the dichotomous key is here modified as follows: 


41 Leaf lamina linear, simple or once-forked 
42 Leaf lamina simple 

42a Leaves cauline, basal leaves absent. 1. D. indica 

42a: Leaves basal, cauline leaves absent. D. capensis 

42: Leaf lamina once-forked. 5. D. binata 

41: Leaf lamina not linear 




Fig. 1 .Drosera capensis. a, upright habit showing strap-like petioles; b, flower; c, inflorescence with developing seed capsules; 
d, deformed inflorescence with infestation of aphids, (a, Image Robert Gibson, reproduced with permission; b-d, 
Jobson 1354) r 
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Abstract 

Two new species of Indigofera are described from western Queensland, one of which also extends into the Northern 
Territory. Indigofera erubescens Peter G. Wilson & Rowe, is a species sometimes confused with I. brevidens and, to a lesser 
extent, I. helmsii but readily distinguished from both by its rather small, red flowers; Indigofera queenslandica Peter G. 
Wilson & Rowe, is a species superficially similar in parts of its range to I. leucotricha in having a rather dense, greyish 
indumentum. Both species are illustrated and their conservation status discussed. 


Introduction 

In the first Flora of Queensland (Bailey 1900), only one endemic species of Indigofera with pinnate leaves was 
recognised from the area west of the Great Divide and south of Gulf of Carpentaria watershed. This species 
was the very broadly circumscribed I. brevidens Benth., which was considered at that time to occur in all 
mainland states except Victoria. The species, in the strict sense, is restricted to central northern New South Wales 
and Queensland but the early broad use has made I. brevidens the most widely misapplied Indigofera name in 
Australia. Bailey’s broad concept already included Mueller’s species I. lasiantha (nom. illeg., now I. leucotricha ), 
collected from Coopers Creek by A.C. Gregory in 1858, and he also recognised I. brevidens var. galegoides R.Br. 
ex Benth., collected by Robert Brown from the Cumberland Islands. This taxon was later described by Domin 
(1926) as I. tryonii , which was also named from specimens collected from off-shore islands, the Percy Isles in 
the Northumberland group. This species has since been collected from inland locations in the South Kennedy 
district. More recently (1975), the first Queensland collection of I. georgei was made, south-west of Quilpie, and 
further new species have been described from the region: I. psammophila (Wilson 1990) and I. oxyrachis and 
I. haematica (Wilson 1994). The two new species described below, I. erubescens and I. queenslandica , have both 
been identified as I. brevidens fairly frequently, and specimens of I. queenslandica have been determined as 
I. leucotricha from time to time. Adding the western records of I. pratensis sens, lat., I. australis and bona fide 
I. brevidens to these brings the number of endemic, pinnate-leaved species from this region to around a dozen. 
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Indigofera erubescens Peter G.Wilson & Rowe, sp. nov. 

Diagnosis: I. brevidente similis et cum ea olim confusa sed corollis rubris brevioribusque facile distinguitur. 

Holotype: Queensland: Mitchell: 17.5 km N of Jundah turnoff on Windorah-Warbreccan road, P.G. Wilson 
392 & R. Pickering, 22 Sep 1989 (NSW). Isotypes: BRI, CANB, K. 

I. uncinata Ewart & Kerr p.p., excl. lectotype. 

Erect, open shrub or subshrub, (0.3—)0.75-2(-3) m high, with woody rootstock; young stems terete, grey or 
green to brown, strigose to tomentose with dense, appressed or shortly spreading, equally biramous hairs. Leaves 
pinnate, (5—)7—11 (—15) leaflets; stipules triangular (sometimes thickened), (l-)2-4 mm long, glabrescent or 
sparsely pubescent, generally not spinescent, persistent (tips often breaking off to leave the somewhat thickened 
base); petiole 3.5-10 mm long; rachis furrowed, multicellular hairs between leaflet pairs moderately dense, 
inconspicuous to conspicuous, red to dark brown, club-shaped. Leaflets opposite; stipellae rarely absent, generally 
inconspicuous, 0.2-0.8 mm long; lamina obovate, (3—)5—15(—21) mm long, (2—)3—8 (—11) mm wide; upper 
surface grey to green, with sparse to moderately dense, appressed hairs; lower surface grey to green (generally 
paler than above), with moderately dense, appressed hairs; apex obtuse and mucronate; veins not prominent. 
Inflorescences (11—)50—150 mm long, generally longer than leaves; peduncle (3-)7-15(-25) mm long; bracts 
triangular, 1-2 mm long; flowers dull red, very rarely pinkish or white; pedicel 0.8-1.5 mm long. Calyx 1.5-3 mm 
long, with subequal lobes less than the length of the tube, clothed with moderately dense, grey to almost black, 
appressed hairs. Standard dull red, ovate to orbicular, 5-6.5 mm high, 5.5-6.5 mm wide. Wings spathulate or 
narrowly obovate, 5-6 mm long, 1.8-2.5 mm wide, with a small patch of simple hairs on the upper surface near 
point of attachment. Keel 5-6.2 mm long, 2-2.5 mm deep; apex acute to apex rounded; lateral pockets 0.6-1 mm 
long; hairs moderately dense, hyaline to dark brown, at the tip, along the bottom and margin ciliate. Staminal tube 
3-4 mm long, colourless or free ends and tube pigmented. Ovary glabrous to moderately hairy. Pod spreading 
to descending, terete, (10-)20-30(-36) mm long, 2.5-4 mm deep, brown, strigose to glabrescent; hairs sparse to 
moderately dense, appressed; apex shortly pointed; endocarp spotted. Seed (4-)7-10 per fruit. Fig. 1. 

Notes: this species has been confused with I. brevidens which it resembles in habit and indumentum, but it is 
readily distinguished from it by the much smaller flowers (5-6.5 mm cf. 6.5-9 mm), which are usually red (very 
rarely white), and the variably thickened stipules with persistent bases. This stipule character occurs in a number 
of other species, including I. cornuligera , but I. erubescens differs from that species in its slender, more open habit, 
as well as the much smaller flowers. Specimens collected by Ewart from Taylor Range, included by Ewart & Kerr 
(1926) under their I. uncinata , are referable to this species. In some parts of the MacDonnell Ranges plants occur 
that appear to be intergrades between this species and I. cornuligera. For example, the numerous specimens from 
Standley Chasm have features that are somewhat intermediate between these species, having the typical habit of 
I. cornuligera (compact shrub with relatively short internodes and markedly thickened stipules) but with the 
much smaller flowers typical of I. erubescens. 

The epithet is a participle derived from the Latin verb erubesco, to become red, a reference to the red flowers of 
this species. 

Distribution and habitat: the range of this species includes western Queensland (Burke, Gregory North 
and Gregory South districts) and the Northern Territory (south of the Short Range and, mostly, north of the 
MacDonnell Ranges). It is usually found on hills or rocky ground, but sometimes occurs in creek lines at the base 
of ranges. 

Conservation status: a widespread species; not under threat. 

Selected specimens: Queensland: Burke: Spring Creek, c. 25 km N of Mt Isa, Wilson 650 & Rowe, 12 Sep 1990 (BRI, 
NSW); 1.4 km S of Slaty Creek on the Cloncurry-Duchess road, Wilson 635 & Rowe, 11 Sep 1990 (NSW). Gregory 
North: Selwyn Range, at Chatsworth-Toolebuc homestead turnoff, Neldner 1567, Oct 1984 (BRI); Warlus VI, adjacent 
site H146, c. 20 km N of Alderley, Purdie 1491, 23 Sep 1978 (BRI); Skull Hole, about 20 km S of Winton, Nicolson 374, 20 
Aug 1988 (BRI). Gregory South: South Galway, about 45 miles SW of Windorah, Everist 4041,21 June 1949 (BRI, CANB). 
Northern Territory: Barkly Tableland: 5.3 km N of Hayward Creek on the Stuart Hwy N of Three Ways, Wilson 662 & 
Rowe, 13 Sep 1990 (DNA, NSW). Central North: 68 miles [c. 109 km] S Tennant Creek, Must269, 20 July 1968 (AD, BRI, 
CANB, MEL, NSW); Elkedra Station. 32 km towards Hatches Creek on jump up, Henshall 2739 , 10 Aug 1979 (DNA, 
CANB, MEL); Near Barrow Creek, Gauba 546, 7 Oct 1950 (AD, CBG, MEL, NSW); Native Gap, Hann Range, Wilson 699 
& Rowe, 15 Sep 1990 (AD, DNA, NSW). Central South: Ormiston Gorge, Wilson 704 &Rowe, 16 Sep 1990 (DNA, NSW); 
c. 18 km SE of Alice Springs, Craven 4308, 14 Jun 1976 (BRI, CANB, PERTH); Palm Valley, 12 miles SW of Hermannsburg 
Mission, Lazarides 5288, 15 May 1955 (AD, BRI, MEL, NSW). 
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Fig. 1. Indigofera erubescens. a, habit; b, flower (keel and wings ‘tripped’); c, wing; d, lateral view of calyx and androecium; 
e, keel; f, standard; g, fruit; h, pinna, adaxial surface; i, pinna, abaxial surface; j, stipules, (a, from photograph taken 
at type locality; b-f from Wilson 660 & Rowe; g from Must 269; h, i from Nicolson 374; j from Wilson 635 & Rowe). 
Scale bar: a = 40 mm; b, j = 7.5 mm; c-f = 5 mm; g = 15 mm; h, i = 12 mm. 
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Indigofera queenslandica Peter G.Wilson & Rowe, sp. nov. 

Diagnosis: I. leucotrichae valde similis sed foliolis ellipticis vel obovatis (vice plerumque cuneato) indumento 
paginam non omnino tegentibus differt. 

Holotype: Queensland: Warrego: Boss Gorge, 22 km south of ‘Listowel Valley’, P.G. Wilson 363 & R. Pickering , 
18 Sep 1989 (NSW). Isotypes: BRI, CANB, K, MEL. 

Indigofera sp. Aramac (E.J.Thompson+ JER177). 

Indigofera sp. St Anns Homestead (E.J.Thompson+ BUC500). 

Erect shrub, 0.3-2 m high, with woody rootstock; young stems terete, grey-green or yellowish to brown, hirsute 
with very dense, spreading, equally to unequally biramous hairs. Leaves pinnate, (7-)9-17(-25) leaflets; stipules 
triangular, 2-5 mm long, pubescent, not spinescent, often persistent; petiole 3-12 mm long; rachis flattened or 
furrowed, multicellular hairs between leaflet pairs sparse, sometimes just 1 or 2 in each leaflet axil, inconspicuous, 
red to brown, club-shaped. Leaflets opposite; stipellae absent; lamina elliptical to obovate, (3—)5—15(—22) mm 
long, (1.5-) 3-8 (-11) mm wide; upper surface green to grey, with moderately dense to dense, spreading hairs; lower 
surface green to grey (paler than above), with dense, spreading hairs; apex obtuse and mucronate or apiculate; 
veins not prominent. Inflorescences (13-)30-120 mm long, shorter to longer than leaves; peduncle 4-25 mm 
long; bracts ovate or triangular, 1-3 mm long; flowers pink to purple; pedicel (0.3-) 1-2.2 mm long. Calyx 2.3-4.8 
mm long, with subequal lobes less than the length of the tube to lobes equal to the length of the tube, clothed with 
moderately dense to dense, grey to almost black, appressed to spreading hairs. Standard purple, ovate (sometimes 
broadly), (6.2—)7.5—10(—11.9) mm high, 6-7.6 mm wide. Wings oblong to spathulate, 7.5-11.1 mm long, (1.7—)2— 
3 mm wide. Keel 6—10(—11.4) mm long, 2.6-3.6 mm deep; apex beaked, acute or rounded; lateral pockets 0.4-1.2 
mm long; hairs sparse to moderately dense, hyaline to dark brown, at the tip, along the bottom and margin ciliate. 
Staminal tube 5.5-7.7 mm long, colourless. Ovary densely hairy. Pod ascending to descending, terete, (15-)25-45 
mm long, 2.5-3.5 mm deep, grey to brown, tomentose; hairs moderately dense to dense, appressed to spreading; 
apex acute or shortly beaked; endocarp spotted. Seed (5-) 8-10 per fruit. Fig. 2. 

Notes: this is a quite variable species across its range. In the south-west of Queensland the leaflets tend to be larger 
and fewer in number, and the indumentum yellowish to brown; in the north-east the leaflets are smaller and more 
numerous, and the indumentum greyer. The specimens showing the greatest morphological difference, Wilson 
448 & Pickering , from west of Eromanga, with 7-11 leaflets up to 20 mm long and Wilson 587 & Rowe , from south¬ 
west of Eungella Reservoir, with 19-23 leaflets 5-7 mm long (see Fig. 2 b, c) seem, nevertheless, to be the extremes 
of ± continuous variation. 

This taxon is superficially quite similar to I. leucotricha but that species has predominantly cuneate leaflets with a 
very dense indumentum that completely covers their surface, and fruits that are generally shorter (usually 20-35 
cf. 25-45 mm long) and deeper (3-4.5 cf. 2.5-3.5 mm), and contain fewer seeds (4-8 cf. 8-10). Overall flower 
colour and dimensions are quite similar but I. queenslandica tends to have a longer keel, wings and staminal tube, 
the latter correlating with a longer ovary and fruit. The greatest convergence in leaf characters are, in fact, between 
the most widely separated populations, while in south-western Queensland, where the two species can be found 
within the same general area, I. queenslandica has larger, elliptical to obovate leaflets and dark brown hairs on new 
growth and young fruit. 

Distribution and habitat: this species is apparently restricted to Queensland where it is known from the 
Montgomery Range (19°20'S, 144°47'E) and the Kerlong Range (21°34'S, 148°11'E) in the east, in an area that 
runs ± diagonally to the Eromanga district in the far south-west. It is commonly found in open eucalypt woodland 
and shrubland on a wide range of substrates, particularly sandy or gravelly soils derived from sandstone but it 
has also been recorded on clay soils, basalts, laterite and limestone. It seems to prefer the slopes of ranges or small 
gorges and creeklines. 

Conservation status: does not appear to be under immediate threat. 

Selected specimens: Queensland: Burke: ‘Warang’ Holding, White Mountains, head of Torrens Creek, c. 37 km NNW of 
Torrens Creek township, Fell 1392 , 1 Aug 1988 (BRI). Gregory South: 22.7 km from ‘Cooma’ turn-off on road to ‘Plevna 
Downs’, Wilson 448 & Pickering , 25 Sep 1989 (BRI, NSW); Chandos Bore, Wilson 428 & Pickering , 24 Sep 1989 (BRI, 
NSW). Leichhardt: Crows Apple Scrub, Rookwood, Forster 7971 & McDonald, 20 Apr 1991 (BRI, MEL, NSW); Anvil 
Peak, Hodgson Range, Forster 7220, 24 Aug 1990 (BRI, MEL, NSW); Kerlong Range, c. 38 km NNE of Goonyella adjacent 
‘Burton Downs’, Wilson 587 & Rowe, 8 Sep 1990 (BRI, CANB, NSW). Mitchell: Aramac Ranges, c. 1km W of road junction 
to ‘Fortuna’, Wilson 520 & Rowe, 6 Sep 1990 (BRI, CANB, NSW). North Kennedy: Dip Creek, ‘Pandanus Creek’ Holding, 
c. 30 km NW of junction of Clarke and Broken Rivers, Fell 146516, 2 Sep 1988 (BRI). South Kennedy: Red Mountain, 
c. 40 km W of Clermont, Wilson 557, 558 & Rowe, 7 Sep 1990 (BRI, NSW); 140 km SE of Charters Towers, 9.5 km W of 
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Fig. 2. Indigofera queenslandica. a, habit; b, leaf (SW end of range); c, leaf (NE end of range); d, standard; e, wing; f, lateral 
view of calyx and androecium; g, keel; h, fruit, (a from Wilson 363 & Pickering; b from Wilson 448 & Pickering; c from Wilson 
587 & Rowe; d-g (from spirit material) & h from Wilson 519 & Rowe). Scale bar: a-c = 40 mm; d-g = 8 mm; h = 20 mm. 
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St Anns homestead, Thompson BUC 500 & Sharpe , 11 June 1992 (BRI, NSW). Warrego: SE Part of‘Milo’ Station, c. 20 km 
NW of Adavale, Lepschi 1128 & Slee , 13 Oct 1993 (AD, CANB, NSW); Boss Gorge, Wilson 519 & Rowe , 5 Sep 1990 (BRI, 
CANB, NSW). 
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